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`1. WORK DONE BY THE SURVEY OF INDIA 


ArrLicATION ron Sunvzrs or axy RIND, whether for private 
or Government purposes, should be made to the following officers : 
Tho Director, Frontier Circle,* Survey of India, Simla, (Tel. “Surfrontier”), 
» „ Geodetic Brmnob,* „ „ Debra Dan, (Tel. ““Surtrig’’), 
ii Eastern Огоо," „ „ Shillong. (Tel. '* Gureast"'). 
» O. G. No.8 (South India) „ „ Bangalore. (Tet. “'Surfield Sta”), 


25 » н е ) » » Maymyo, (Та. geld Ten"). 

Ёовквт anp CamToxwENT Sonvervs, LEVELLING, TRIANGULA- 
TION AND Tipe TasLEs. Advice in regard to these, and on scientific 
questions, is obtainable from the Director, Geodetic Branch, Survey of 
India, Dehra Din, who undertakes a good deal of levelling and 
similar work for municipalities and engineering projects, on payment. 
(Telegrams “ Surtrig"). 

Mars axp InLUsTRATIONS can be printed by the Director, Мар 
Publication, Survey of India, 18 Wood Street, Calcutta, for Govern- 
ment Departments only, and special’ maps can also sometimes be 
prepared, on payment. E 

Tas Marazuarical Інатацыент Orriox, Survey of Indis, 
15 Wood Street, Caleutta, is a well equipped Government Factory 
which supplies, manufactures and repairs all kinds of Surveying, 
Drawing, Optical, Meteorological and Medical! instruments. It 
also manufactures spegial instruments for-experimental purposes and 
receives back surplus instruments on valuation, from all Government 
Departments, whether Imperial or. Provincial. 

The Price List, Rules and Regulation and Forms for Indente, 
Repairs and Deposits are supplied gratis on application. (Telegrams 
“Surinst”). ` 

GENERAL sHQUIRIES should be addressed to the Assistant Bur- 
veyor General, 18 Wood Street, Calcutta. (Zelegrams ''Surveys"), 
as the Surveyor General of India is on tour during most of the year. 


* Provinces and States in each Survey Circle. 
1. FRONTIER Оисе 3. GEODETIO Branch 8. No. 6 (South 
Kashmir United Provinces India) ow 


Jammu > 
N. W. F. Provinoe Central India Madras Presidency 
у À Gwalior Madran States 
Panjab ami De Dia de 1 x ud Coorg 
. Rajpatans узоте а! 
kr c — TEE тү 
Я Ë 
Part of Bombay? States of "Wem 4. EASTERN Осе 
Outch. India (less Outoh). Central Provinces 


faciada Borir), 
No.10 (B г агора deney 
0. 
en Di. 


Ф Bombay Presidency-~Sind is in the Frontier Oirole: Northern Dis. is 
Geodetio Branch, remainder in No. 6 (South India) Party. 
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as "n HOW T0 OBTAIN MAPS 
: AND OTHER PUBLICATIONS . 


Sorver or Innra Maps are obtainablé from the Мар ова, 13 
Wood Street, Calcutta (T'el. *Surmaps"). Also to some extent from 
‘the Agents detailed overleaf and from the Directors of Survey Circles. 
A Map Caratoaus, which itself forms a useful atlas of India and 
surrounding countries, can be obtained for Re. J, (post Ле)... 


Forrst Анр Cantonment Марв are obtainable from the Мар 
Office, Survey of India, Dehra Dan, (Zel, *Surtrig"). 


GxoLocicAL Mars are prepared by and can be obtained from 
the Director, Geological Survey, Calcutta. E 


Survey PUBLICATIONS OTHER THAN Mars are obtainable through 
the Director, Geodetic Branch, Survey of India; Dehra Dün, who will 
supply gratis a fnil Catalogue of the following: 


(a) Trigonometrical data. Triangulation pamphlets, each covering 

one square degree, giving descriptions, positions, and heights 

` of triangulated points and other data, with chart. Levelling 

pamphlets, each covering 4°x4°, giving eas Asie and 
heights of Bench-marks, with chart. 


~ (b) Tidal Predictions, published annually in dins as - Tide 
Tables, for Suez and about forty ports from Aden to Burma, 
including Persian Gulf and Ceylon, 


© Gedatie works of Reference —Everest’s Great. Are Books, the 

T.S: series of twenty-one large quarto volumes describing 

Е detail the geodetic operations of the Great Trigonometrical 

Survey from 1800. Detailed accounts are given of the Base- 

line measarements, of the redaction of the Geodetic Triangu- 

lation treated in five portions, of the early Pendulum observa- 

tions, of Telegraphic Longitude and Astronomical Latitude 

* + operations, of ‘Tidal observations, and of к ok high 
precision. Е 


(d) Historical, and General Reports, including the “Memoirs on 
Indian Surveys" by Sir Clements Markham and C.E.D. 
Black: also Annual Reports, Narrative Reports, Record 
Volumes, eto. 


(e) Miscellaneous. Papers on Geodesy, Exploration, ete... 


(The Catalogue is also included in the Annual Geodetic Report.) 


III. LIST OF AGENTS FOR THE SALE OF MAPS 


Oor or Inpia. 


England, 


America, 


Germany. .. 


ia 


1. 


‘Allahabad. > 


Ambála. |. 
Bangalore. 


Pee es, б 


Bombay. . 


Calcutta. 


. „ TE 


Cawnpore. .' 
Dacca. 
Darjeeling. 
Delhi.. 


Lucknow, ' 
Madras. — 
Мет ш, ` ` 
Iurree. 
Mussoorie, 


Auraffarpur. 


Nagpur.. 


Peshawar. 


Quetta. 
Rangoon, 
Rátcaipindt. 
Simla. 


1. 


Secretary to the High Commissioner for India 
(General Department), India House, Aldwych, 
London, W. C. 2. 

C. S. Hammond & Co. 80 Church Street, 


„ Hudson Terminal, New. York, and 75 State 


Street, Boston, Mass. 


Dietrich Reimer, Berlin, З. W. 48. 


1. | English Book Depot, Тај ‘Road... 


. Oxford Book & ee G 
Davy & Co. ee 
Higginbothams Lid. . a j^ 


The Indian Army Book Depot, м Вык. 
North India Christian Tract and Book Lo n 
Ram Chander & Sons. E . | 


.  Higginbothams Lid. 
Mr. B.-P. Clarke, Agent Map. des 


“Templestowe”, Lavelle Road. i E A 


“Thacker & Co. 
D. В. Tarnporerala Sons & Co. 


King & Co; 213-215 Badri Mahal, Hornby кей 


„ Thacker Spink & Co., 3 Esplanade East. 


W. Newman & Co., $ Old Court House Street. 
Automobile Association of Bengal, 40 Chowringhee. 


. City Map Agency, Govt. Book Depot, 8 Hastings St. 
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. Адуапі Brothers. 
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Romesh Book Depot and Stationery Mart. 
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PREFACE 


THE WORK OF THE SURVEY OF INDIA 


This department is primarily responsible for all topographical surveys and 
explorations, for the maintenance of geographical maps of the greater part 
of Southern Asia, and also for geodetic work, which includes 

The main trigonometrical framework, extending in some cases far beyond 

the frontiers of India, and control networks of precise levelling based on 
tidal observatories; 
Tidal predictions, and the publication of tide tables for forty ports between 
Suez and Singapore; 

The magnetic survey; 

Astronomical, seismographic, and meteorological observations at Dehra 
Din; 6 

Geodetic investigations of an international character, for which India, by 
its position between the greatest highlands of the world and а deep ocean 
extending to the Antarctic, enjoys a unique advantage. 


Indian geodesy has disolosed by fnr the largest known anomalies of gravi- 
tational attraction in the earth's crust, which have led to some of the most 
important developments of modern geodetic research. The Great Trigono- 
metrical Survey of India enjoys an international reputation for contributions 
to estimates of the size and exact shape of the earth, on which depend ulti- 
mately the calculations of astronomy and some important data in physics. 


Survey programme.—lIn the past this department used to carry out the 
large scale revenue surveys for most of India, and was still conducting this 
work for Central and Eastern India and Burma in 1906. 

In 1905 however all revenue surveys were handed over to the Provinces 
concerned, in order to concentrate the energies of the department on а com- 
plete new series of modern topographical maps on the 1-inch to 1 mile ecale, 
which it was hoped to complete by 1930. 

Owing to retrenchment and the war however, little more than half this 
programme has been completed, in spite of the reduction of the scale of survey 
for the less important areas. 

New surveys covering an area about equal to that of England are carried 
out every year, but the maps of nearly half the country are still very old and 
revised only roughly from information rather perfunctorily supplied by local 
officials; these old maps are also about two miles out in geographical posi- 
tion, being based on a longitude of Madras determined in 1815. 

Owing to the serious financial situation of the country last year, drastic 
economy and reorganisation of the Survey of India was enforced, in consequence 
of which the completion of the first modern survey of the whole of India will 
not now be possible before 1950. 

Large scale surveys, Surveys and records of international, state, and 
provincial boundaries have always formed an important item of topographical 
work, and in recent years numerous Guide Maps for important cities and 
military stations have been published, where tho 1-inch to 1 mile scale is quite 
inadequate. 

Miscellaneous. While expending on topographical and geodetic work all 
funds allotted by Imperial Revenues, the department is steadily developing the 
policy of aiding local surveys on payment by those concerned, such as 

Forest and cantonment surveys; 

Riverain, irrigation, railway, and city surveys; 

Surveys of tea gardens, mining areas, &c., with such control levelling as is 

necessary for these operations. 


Administrative assistance is also given and executive officers lent in aid 
of the revenue surveys of various Provinces and States. 

The Printing Offices at Caloutta and Dehra Dun do much work for other 
Government departments, such as printing special maps, illustrations for 
Archeological Reports, and all diagrams for patents. 

The Mathematical Instrument Office of this department assists all Govern- 
ment departments as well ав non-officials by maintaining a high standard of 
instrumental equipment, especially optical, and by manufacturing and repairing 
instruments which would otherwise һауе to be imported from abroad. 

Military. The department is also responsible for all survey operations 
required by the army, and is in a position to meet the rapidly increasing, 
complexity of modern military requirements, especially in air survey. . 

In view of its high military importance, air survey work for civil purposes 
is receiving all possible encouragement and assistance, and the latest methods 
of mapping from photographs taken from the ground are being studied experi- 
mentally. . і 

Administration is by the Surveyor General under the Education, Health 
and Lands Departmont of the Government of India. { 

The Headquarters Office is at Calcutta under the Assistant Surveyor 
General, and there are four Directors, one for the Map Publication and other 
technical offices at Calcutta, and three for three of the five Survey of India 
Circles into which the country is divided; the other two Circle areas (covering* 
3 and South India) are administered personally by the Surveyor 

eneral, : 

Of tho three Circle Direotors, one also administers the Geodetic Branch at 
Debra Diin in addition to his topographical survey Circle, 
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SURVEY OF INDIA 
GENERAL REPORT 
1931 To 1932 | 


From 1st October 1931 . 
To 30th September 1932 , 


INTRODUCTION AND SUMMARY. 


1. Annual Reports are published in three separate volumes 
as follows :— 


General Report. 
Geodetie Report. 
Map Publication and Office Work Report. 


-The first two are for the survey year ending 30th September, while 
the last is for the financial year up to 31si March. 

The Map Publication Report contains all the INDEX MAPS showing 
the progress of map publication on all scalés, with reports on publication 
and issues, printing and drawing, and of such offices as the Mathematical 
Instrument Office, which have to conform with the financial year. - 


The Geodetic Report includes full details of all scientific work. 


This General Report only gives brief abstracts of the above (vide 
Abstracts II and III in the Table of Contents), but gives complete 
reports of the survey operations of the ordinary field parties and 
detachments. Abstracts I and IV (vide Table of Contents) summarize 
these latter reports and enable the reader to look up such portions as 
may concern him. 

The Index Map appearing at the end shows the progress of 
modern topographical surveys and compilation. Maps of sorts are of 
course available for all parts of the Indian Empire, but some of 
them are very old, and all previous to 1905 were based on the old 
longitude of 1815 (which was over 2 miles out) and are therefore ex- 
cluded from the Index Map. ads 

2. General. Brigadier В. H. Thomas, D. s. O., on return from 3 
months’ leave, resumed charge of the office of Surveyor General from 
Colonel R. Н. Phillimore, р.8.0., on 22nd November 1931. 

His Majesty's Secretary of State for India has been pleased to sanc- 
tion, as a special case, the extension of the service of Brigadier Thomas, 
D,8.0., вв Surveyor General of India up to the 31st March 1933, 


9 INTRODUCTION AND SUMMARY. 


f Assistant Surveyor General was filled by Major R. S. 

eed іы „I. A., upto 3rd May 1932, and thereafter by Major Н, R. C. 
, LA. ; 

ңе The total cost of the Department for the past financial 

year ending 31st March 1932, as compared with that of previous years, 

was ав follows: | | 

REMARKS Я 


1929-80. | 1980.81 | 1931-32 


Gross actual cost 65,06,885(a)|- 60, 98,80 4 (50 48, O6, 118 t | (г) iacit dias 


for English 
Charges (High 
C 28 { 


Deduct receipts and credits | 24,790,158 | 2881369 f 4,50, 968 f 


(b) Includin 
€ E 2,99,160 


for do, do. 


Nett actual charges 40,27,177 | 87,0786 33,55,147 t 3 


Square miles. | Square miles, | Square miles. 


61,678* 


Total area of survey of 
all kinds completed during 
the year. 


87,924* | * Vide page 27. 


4. Organization. The whole area of India and Burma has been 
re-divided for the purposes of the Survey of India into three Circles 
and two independent parties, the latter under the direct control of the 


Surveyor General. The limits of these as revised are shown by blue lines 
on the index map at the end of the book. | 
55 ls order that civil’ administrations and the public may know which 

ector to address on survey matters, a list of Provinces and States 


a singe in each Circle is given in the ‘loose slip containing : Survey 
Retrenchment.—Prior 


en to the economy campai n the Department 
Vates iie by the Surveyor General, д ы by the ‘Assistant 
five кы иы erm Directors in administrative charge of (а) 
Publicntios Brach ireles (5) the Geodetic Branch and (с) Map 


When the severity of the financi рх m - 
А neial crisis was realised, it was found 
necessary to curtail severely the expenditure of the Department, and the 


INTRODUOTION AND SUMMARY. 8 


retrenchments effected as a result of the proposals advanced by the. 
Surveyor General were as follows: 


ў Units controlled by 
Directorate. Director before Changes е 
i retrenchment, 5 
Frontier Circle, “А” Company, “Е” Com- No change. 
Simla. | pany, No. 28 Party, No. 18 
Party and No. 6 Drawing 
. Office. 
Central Cirele, | Nos. 1 and Б (Topographical) | Circle together with its directorate 
Mussoorie. and 20 (Cantonment) Par-| and Drawing Office abolished. 
ties and No. 8 Drawing | Nos. 1 and 20 (Cantonment) Parties 
Office. transferred to the Geodetic Branch, 
and No. б Party to the Eastern 
Circle. 
Eastern Cirele, | Nos. 4, 9 and 12 (Topogra- | No. 9 Party abolished and replaced 
Shillong. phical) Parties and No. 5] by No. 5 Party transferred from 


Southern Circle, 
Bangalore. 


Burma Circle, 


Maymyo. 


Geodetic 
Dehra D 


Branch, 
ün. 


Мар Publication 
Office, Oaleutta. 


Drawing Office. 


Nos. 6, 7 and 8 (Topographi- 
eal) Parties and No. 4 
Drawing Office. 


Nos. 10 and 11 (Topographi- 
cal) and No. 21 (Forest) 
Parties and No. 7 Drawing 
Office. | і 

Nos. 18, 14, 15, 17, 19, Com- 
puting and Tidal Parties, 
No.2 Drawing Office and No. 
16 Party (which included 
the Photo.-Zineo. Office), 


No. 1 Drawing Office, the 
Photo.-Litho. Office and the 
Map Record and Issue 
Office, the Engraving Office 
under thé direct control of 
the Director, and the Mathe- 
matical Instrument Office 

. under a specialist officer. 


Central Cirele, 


Circle, directorate and units abolished, 
excepting No. 6 Party retained 
under the administration of the 
Surveyor General. ; 


Circle, directorate and units abolished, 
excepting No. 10 Party retained 
under the administration of the 
Surveyor General, 

Nos. 18, 16, 17 and 19 Parties abo- 
lished. Photo.-Zinco. Office trans- 
ferred to Computing and Tidal 
Party. No. 1 Party and No. 20 
Party (reduced to the status of в 
Detachment) transferred from 
Central Circle. 

No change. 


The following changes have therefore taken place 
(1) Circle Directors and Drawing Offices are reduced from six to 


three. 


The office of the Director, Central Circle, was amalgamated 
with that of the Geodetic Branch, with effect from 1st March 
1932, the post of Director being kept in abeyance and 
Lt.-Col А. H. Gwyn, who was officiating in that post, 
reverting to his substantive appointment of Superintendent. 


4 INTRODUOTION AND: SUMMARY. 


The posts of Directors, Burma and Southern Circles have been 
' held in abeyance with effect from the Ist and 13th April 
1932, respectively, the latter from the date of Lt.-Col. L. G. 
. Crosthwait's proceeding on leave out of India. Lt.-Col. R. 
Foster, who was officiating as Director, Burma Cirele, reverted 
to his eubstantive appointment of Superintendent from Ist 
April 1982. 
The Drawing. Offices attached to the Burma, Central and 
Southern Circles were abolished. — 
(2) Topographical Parties have been reduced from ten to six. 
(3) No, 21 Burma Forest Party has been abolished. 
(4) No. 20 (Cantonments) Party has been reduced to the status of a 
Detachment. 
(5) Geodetic Parties have been reduced from six to three. 


Retrenchment of personnel.— Establishment cadres have been reduced 


as follows:— 
` Sanctioned Reduced 
| cadre. strength. 
Class I—directly recruited officers (military 62 80 
officers and Dr. J. deGraaff Hunter). 
Class I—promoted from Class II - 11 6 
а gazetted appointments (techni- 7 7 
Clase П sae iss Vis 80 56 
Upper Subordinate Service... 7 113 64 
Geodetic Computers I sos 12 6 
Approximate Approximate 
Original Reducd 
strength. strength. 
Lower Subordinate Service as У 1100 To 
Inferior Servants ... . 85 .. 6100 3250 


The above changes in organisation are based on the scheme of 
retrenchment adopted by the Government of India subject to the sanction 
of the Secretary of State. Under that scheme, which will come into full 
аа With effect from the 1932-33 budget, the net& expenditure of 

he Survey of India has been limited to Rs, 213 lakhs against the sanc- 
tioned grant of Rs. 414 lakhs nett for 1931-32. 

E e pé figures show how hard the economy campaign has hit 
e Survey of India, harder perhaps than any other Department in India, 
са н, practically only on а maintenance basis. The Surveyor 
hs = that most deserving of sympathy are the many individual 
un B family responsibilities, who have spent many 

nt se i 1 

саран Бшге кыне era have now to be retired compulsorily 

5. Notable events of the 8 

: А urvey year were as follows:— 
н. аер ы, ray from Malik Surindra H. S. to Choto-i-jik 
x = served this year by No. 15 Party in the Dalbandin 
triangulation "Tbe ee Mie Sur " ааа 
: gie М: urindra—Salambek— ~i-jik has 
m ares of 2,000 square miles and а spherical excess of d i 
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Bowndary Swrvey.— 

THE PERSO-BALUCH BOUNDARY PARTY was formed in 
February 1932 with the following personnel for special survey work on 
the Perso-Baluch Frontier:— 

Captain Bomford, R. E., Superintendent in charge. 

Mr. Khushal Khan, Sub-Assistant Superintendent. 

Surveyors Muhammad Akram and Mian Muhammad. 

The Party was under the direct administration of. the Surveyor 
General and was disbanded from the 25th May. 
| 1,900 square miles of practically unsurveyed country were trisngula- 
ted and 2,880 square miles surveyed on the }-inch scale, and copies 
of the map were supplied to the Persian Government by October 1932, 


THE AFGHAN BOUNDARY PARTY was formed under the 
administrative control of the Director, Frontier Cirele from the 23га 
June, for survey work entailed by the demarcation of the Indo-Afghän 
boundary in the vicinity of Arnawai, Chitral, and consisted of 

Captain Crone, В.Е. 

Surveyor Fateh Muhammad Khan. 

15 Survey Khalasis. ES. 

They left Peshawar on the 24tb June and proceeded by the Lawarai 
Pass to Arnawai, and met the Afghin Boundary Commission there 
on the Ist July. i 

24 square miles of boundary survey on the 4-inch scalo and 264 
square miles of reconnaissance and ground photography for photo-survey 
‚оц the 1-inch and 2-inch scales were completed by the 11th July, and the 
Boundary Party returned to Murree and was disbanded on the 16th 
July. 

Thanks to the courtesy of the Afghàn delegates, Captain Crone was 
able to visit Busar Gat, a point 11,700 feet high in Afghan territory 
.west of tbe Kunar river, and to proceed down the Kunar Valley as far 
as Магі; this enabled him to link up his survey work with that carried 
out by Colonel (later Sir Thomas) Holdich in 1895. 


SYRIA-TRANS-JORDANIA BOUNDARY.—At the request of the 
Government of ‘Iraq three surveyors were placed on deputation with 
them for about seven months from December 198], for work in 
connection with the survey of the frontier between Syria and Trans- 
Jordania. 

The Government of 'Iráq have expressed their appreciation of the 
excellent work done by them. 


SWAT BOUNDARY.—Surveyor Ghulam Muhammad, who retired 
from the Department on 1st November 1931, was re-employed by the 
Deputy Commissioner, Hazara, in carrying out a survey of the disputed 
boundary between the territory of the Hasanzais and the Wali of 
Swat near Bayosar. 

The officer on specia) duty under the Deputy Commissioner, Hazara, 
writes:— ` 

“Ghulam Muhammad accompanied me to the Tribal Territory 
“and has done splendidly”. 


8 “INTRODUCTION AND SUMMARY. 


TRIPURA STATE BOUNDARY (page 67 ).—The settlement of the 
Gaurangala Sibpur boundary dispute between Tripura State and Tippera 
district of Bengal was carried out by Мг. G. C. Aggarwala, B. A., Sub- 
Assistant Superintendent, who ran a traverse Ліпе along ihe boundary 
and prepared a plot on the 16-inch==1 mile scale for relaying in accord- 
ance with Mr. Roe's award map of 1850. AM 2: | 

The boundary was accepted by the representatives of British India 
and Tripura State and it was arranged that pillars should be erected on 
the line demarcated. 

Exploration.— А : : 

Surveyor Muhammad Ayub Khan accompanied Sir Aurel Stein on 
his latest archeological exploration through Persian Baluchistan from 
the Makrin Coast to Kerman. Before proceeding to Persia, Sir Aurel 
Stein carried out some arehzologieal work in the neighbourhood of 
Jhelum and established the site, at Jalailpur; 30 miles south-west 
of Jhelum, of the grave of Bucephalus the famous horse of Alexander 
the Great. | & 8 

Khan Sahib Afraz Gul Khan,-who was on leave pending retirement 
from the department, was permitted to join Dr. de Terra’s expedition to 
Eastern Ladäkh in May 1932, during which he surveyed approximately 
4,600 square miles on the $-inch scale in sheets 52 J, K, N and О. 


THE BRITISH KAMET EXPEDITION of 1931 succeeded, in 
addition to reaching the summit of Kamet (25,447 ft.), in reconnoitring 
86 square miles of partly unexplored country in the Arwa valley on the 
half-inch scale, which has now been incorporated in the new maps of 
that area. й 

This reconnaissance was not carried out by trained surveyors, and 
portions of it differ so radically from the existing surveys, carried out in 
1878, that in ordinary times it would have been incumbent on all 
concerned to settle the matter by а deliberate survey, a course which 
financial stringeney unfortunately does not permit at present. 

Surveys in Tribal Territory.— 

“А” Company's summer field season during 1931 in North-West 
Frontier Province Tribal Territory and the Gilgit Agency brings to а 
close the sixth successive season in the mountainous country on the 
North-West Frontier. The country surveyed during 1930-31 included 
many peaks of over 23,000 feet, amongst them Nanga Parbat 26,620 ft. 
Most of the officers and surveyors have served in these areas throughout 
the whole period, under unusually trying conditions. 

Ri Two surveyors of No. 10 Party, working on the Upper Chindwin 
iver, were able to penetrate the tribal territory of headhunting Nagas, 
ying on the Assam-Burma boundary, and survey on the j-inch scale 
540 square miles of previously unmapped country (page 71). 

, Excercises and Manœuvres.— Ca tai gs 
ыс mind Staff and Signal * n 
os, he Case e Divisional Exercise of October 1982, with 


/ were to have co-o t 
cancelled owing to the prevalencė of olere oe) Rael unfortunate ios 
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Air survey. Two methods of mapping from air photographs, re- 
cently evolved and developed in Indis, are described in the appendices of 
this Report. The first is specially applicable to mountainous inaccessible 
areas and the second to deliberate large-scale surveys in flat country. 

In addition to the air survey by No. 18 Party (pages 52-58), an area 
of 951 square miles in the United Provinces was resurveyed from air 
photographs on the 1-inch scale (page 11). 

Deputation and instruction of officers.— 

Dr. J. deGraaff Hunter, M.A., Sc.D., F.Inst.P., was placed on 
deputation as delegate to the 2nd Conference of Empire Surveyors held 
in England in July 1931, at which the following papers from officers 
of the Survey of India were read. 

() “The lay-out of geodetic triangulation and the intervals 

between base-lines and Laplace points”, by Dr. J. 
deGraaff Hunter, M.A., Sc.D., F. Inst. P. 

(2) "Cadastral surveys by air photography in India", by 
Colonel В. Н. Phillimore, D. S. o. 

(3) "Rectangulation surveys for irrigation projects”, by 
Lit.-Colonel J. D. Campbell, р.5.0., R.E., and Lt.-Colonel 
А. Н. Gwyn, ІА. . : Р 

(4) “Map reproduction in the tropics”, partly contributed by 
Major Т. М. М. Penney, В.Е. 

Dr. Hunter submitted a report on the Conference to the India Office, 
and the following is an extract from the letier of acknowledgment 
addressed by the Under Secretary of State for India, Economic and 
Overseas Department, to Dr. Hunter:— 

“The Secretary of State desires me to convey to you his 

“appreciation of the valuable services rendered by you ав 

“delegate”. _ | 
Major H. R. C. Meade, I. A., during his leave visited the War Office 
and Southampton Ordnance Survey Offices in August and September - 
1931, and his “Notes on air survey and map publication in England in 
1981” were published later as a Departmental Paper, with a foreword and 
additions incorporating Indian experience by Captain Crone, R. E., Officer 
in charge, No. 18 (Air survey) Party. 

Captain D. R. Crone, R. E., was placed on deputation during his home 
leave in 1931-32, and visited the War Office and Southampton Ordnance 
Survey Offices and various instrument &c. makers in England, as well as 
the Survey Institute at Flums, Switzerland, with a view to studying the 
latest air survey developments. 


Lectwres.—At the request of Western Command, Captain Angwin, 
R. E., delivered a lecture. on “Surveys” to the Command Intelligence 
Course at Quetta on the 23rd April, about 25 officers being present. 
At the request of O. C. 31 Squadron, R. A. F., Captain Angwin, 
R. E., delivered a lecture on “Surveys and Maps" to about 60 R. A. Е. 
Officers and men at Quetta on the 23rd July. 


Adventures and Casualties.— The Surveyor General records with 
deep regret the death of the following officers:— 

Captain D. M. Burn, R.E., formerly in the Survey of India, who wag 

killed climbing in Kashmir on 12th August, 1932. а бах 
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Captain W. A. J. Coldstream, I. M. S., who was the son of Colonel 
W. M. Coldstream, C.I.E., R.E., late of the Survey of India, and who served 
as Medical Officer to “A” Company during the Dir, Swat and Chitral 
Surveys, and was murdered at Peshawar on 22nd July, 1932. 

Two deaths occurred in No. 12 Party among the khalasis, one from 
cholera and the other from dysentery (page 68). 

For the first time, khalasis recruited in Hazaribagh were repatriated 
from Burma after the 1931-32 field season overland vid Manipur, instead 
of by sea vid Rangoon and Calcutta, with а considerable saving to 
Government (page 72). ; . | 

As the result of a dug-out capsizing in arapid in the Upper Chindwin 
River on 2nd June, one khalasi was drowned and three surveyors of 
No. 10 Party lost the whole of their kit (page 72). 

During the field season No. 12 Party had to work in the very un- 
settled area near Comilla in East Bengal. Progress was held up con- 
siderably, but the only untoward incident was the theft on the 11th April 
of the whole of а squad’s monthly pay (page 68). 

Distinguished visitore —Lt.-General Н. Н. Maharaja Sir Bhim Sham 
Shere Jung Bahadur Rana, G.C.S.L, d. C. M. G., K. C. v. O., Prime Minister and 
Commander-in-Chief of Nepal, visited the headquarters offices in 
Calcutta on the 7th January 1932. His Highness subsequently wrote 
a very courteous letter to the Surveyor General expressing his apprecia- 
tion of the visit and requesting that his hearty thanks be conveyed to 
Colonel Phillimore and the other officers. : 

Mr. George Phillips of George Phillips & Sons, publishers of Atlas 
1935 visited the Map Publication Offices at Caleutta on the 22nd January 


6. Appreciations.— The following is an extract from para. 11 
ok the Administration Report by the Chief Engineer, Irrigation Works, 
Punjab, for the year 1930-31 :— 

“The Survey of India continued to make very satisfactory 
„progress on the surveys in connection with Bhakra Dam 
“project.” 

Mathematical Instrument Office.—The Superintendent received the 
thanks of the Bridge Engineer, Bengal-Nagpur Railway, for manufactur- 
ing two Rotary Recording Deflectometers of an entirely new type for 
bridge-testing. 

7. Personnel.—Casualties, retirements, &c., were as follows: 
Fi Clase I Officers.—Major G. Lennox, LA. Messrs. S. S. McA'Fee 

раа P. D. Morton, J. H. Williams and P. A. T. Kenny retired. 
а, ain W. G. Irvine-Fortescue, M. C., R. E., reverted to military 
Lé.-Colonels L. C. Thuillier, 1.4., L. G. Crosthwai j 
0, „1. A. L. U. ait, I. A., Major Kenneth 
о „м апа Мт. Н. В. Simons were granted leave preparatory 
Major Mason took up the appoi ў 
"as ppointment of Professor of Geograph 
isto Пау, a за created chair, from 2nd May, 1939, te 
neous Gaze — 
Photo.-Litho. Office, е Mr. С. Е. Oddy, Manager, Photo., 
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. Class П Officers—Messre. S. F. Norman, J. C. C. Lears, J. Н. 
Johnson, R. C. Hanson and Abdul Karim, B. A., retired. 
f Mr. D. H. Luxa died. - 
Mr. D. D. Aggarwala, probationer, was discharged. 
Messrs, А. M. Talati, L. 0. E., А. B. Hunter, E. M. Kenny, P. N. Sur, 
І. B. Fitzgibbon, F. B. Kitchen, Munsbi Lal, C. О. Picard, Н. T. Hughes, 
Н. Н. P. Butterfield, G. A. Norman, M. B. B., М. S. Ganesa Aiyar, А. V. 
Dickson, S. R. Kelkar, S. В. Gupta, S. M. Murtaza, Khan Sahib Afraz Gul 
Khan, and D. ЇЧ. Vasudeva, were granted leave preparatory to retirement. 
Upper Subordinate Offcers.—Rai Sahib Ram Prasad and Messrs. 
Imam Din, U. Pe, A. T. u., K. S. M., o. H., Bansi Ram, C. C. Biswas, Saiyid 
Budhan, Baldeo Bihari Lal and Shadi Lal Dube retired. | 
Mr. P. B. Roy died. 
Khan Sahib Md. Husain Khan and Messrs. P. S. Vengusvami, 
Md. Husain, S. C. Mukherji, L. D. Joshi, D. R. Vohra, R. Bbamba Ram, 
с.н, Sajawal Khan, C. H., Jagannath, V. R. E. Nayadu, Abdul Majid, 
D. 5. Gandhi, Abdul Karim I, М. L. Roy, Md. Siddik, Iltifat Husain, 
Ahmadullah Khan, L. M. Ganguli, В. C. Ray, S. N. Mitra, D. M. Das, 
T. N. Sharma, B. A., Md. Kudratullah Khan, R. К. Bhattacharji, B.A., 
K. N. Joarder, B.A., Quadir Dad and Hakdad Khan were granted leave 
preparatory to retirement. i 
Төп probationers recruited in 1928 were confirmed, and eight proba- 
tioners recruited in 1930 were discharged. 
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L—ABSTRACT OF SURVEYS IN EACH PROVINCE 
| AND STATE. | . 


8. The prime duties of the Survey of India are geodetic, topogra- 
phical and geographical, but the department is also developing co-operation 
with local survey agencies, with a view to mutual economy, and is now 
doing a considerable amount of miscellaneous outside work on payment, 
besides advising and assisting Provincial Governments with local and settle- 

nt surveys as required. 
Es The following 8 shows the nature and Locale of the field 
operations actually carried out by the Department during the past year, 
grouped under the following eub-heads: . 


Airfurveys. — . Riverain Survoys. 
Exploration. Boundary Surveys. 
Topographical Surveys, Geodetic. 

Forest Surveys. Framework, 
Cantonment and City Surveys. Levelling. 
Cadastral Surveys. Miscellaneous. 


Railway Surveys, Training. 


9. N. W. F. Province. | 
Air surveys in Tiráh and Mohmand Tribal territory (p. 58). 
Topographical surveys in the Peshã war and Hazara districts (p. 51). 
Framework. Triangulation in the Peshawar district (p. 51). 


10. Baluchistan. | 
dier ай Guide map of Quetta on 1/25,000 scale 
РР. 51, 52). : | 
o и IM to the 16-inch map of Quetta Civil Station 
рр. 51, 52). 
Geodetic, Fourteen stations of Primary Triangulation were observed in 
Baluchistan (Dàlbandin Meridional Series) (p. 15). 


ll. Punjab, Punjab States and Delhi, 
Topographical swrveys in Lahore, Ferozepore, Lyallpur, Montgomery, 
Multan, Jhang and Rawalpindi districts (pp. 50, 51); and in Faridkot 
Р? and Kalsia а (рр. 11 54). 
vision surveys. In Delhi Province and i g 
districts (pp. 56, 57). кй dudes 
Framework, Triangulation in Delhi 
Rohtak districts and in Dujana, Jind and Patiala States (p. 54). 
. Traversing and rectangulation in Delhi Province, in Gurgaon, 
нык oo districts and in Dujána, Jind, Loh&ru and Pataudi 
Levelling. Tertiary levellin, 
districts and in Faridkot and Kalsia States 
Secondary levelling for the Bhakra D 


Province, in Hissar, Karnal and 


Tertiary partal levelli : 
single t ых Ре al levelling from N. to S. and check-levelling of 
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12. Rajputana Agency, Ajmer-Merwara and Bikaner. 

Topographical surveys in Ajmer-Merwüra Province and in ‘Bindi, 
Jaipur, Jodhpur, Kishangarh, Lawa, Shahpura, Tonk and Udaipur 
States (pp. 56, 57). 

Framework. Triangulation i in Ajmer-Merwüra Province and in Bikaner, 
Jaipur, Jodhpur, Kishangarh, Shahpura and Udaipur States (p. 57). 

Traversing in Jodhpur State (p. 57). 
Levelling. Tertiary levelling in Jodhpur State (p. 57). 


13. Central India Agency and Gwalior. 
Geodetic. Gravity at one station (p. 15). 


14, United Provinces. 

Air surveys. Resurvey in Hardoi, Kheri and Sitapur districts (page 14 
of 1931-32 Map Publication Report). 

Topographical revision ewrveys in Aligarh, Bulandshahr and Meerut 
districts (pp. 56, 57). 

Cantonment surveys in Almora, Lansdowne, Ranikhet and Roorkee 
(p. 58). 

City surveys in Jhünsi (pp. 57, 58). 

Geodetic. Gravity at thirteen stations (p. 15). 

Framework. Theodolite and plane-table height traverse in Ballia district 
(p. 64). 

15. Central Provinces. 

Topographical surveys in Balaghat, Bhandāra, Bilaspur, Drug, Mandla and 
Raipur districts, and in Kawardha, Khairägarh, Chhuikhadün and 
Nandgaon States (pp. 65, 66). 

Forest surveys. Some reserved forests in the South Mandla, North Raipur 
and Bilaspur Forest Divisions were included i in the ordinary survey 
(pp. 65, 66). 

Geodetic. Gravity at eleven stations (p. 15). 

Framework in Chanda, Drug, Bilaspur, and Raipur districts and in 
Kawardha, Nandgaon, Raigarh, Sakti, Sarangarh, Kanker and 
Bastar States (p. 66). à 

й ST Bombay Presidency, States of Western India and 

aroda. 

Topographical surveys in North Kanara district and Goa (pp. 59, 60). 

Geodetic. Gravity at five stations (p. 15). 

Levelling. Secondary levelling for the рыса Barrage Irrigation Project 
at Sukkur (p. 14). 


17, Hyderabad. 
Geodetic, Gravity at two stations (p. 15). 


18. Madras Presidency and Madras States. 
Topographical surveys in East Godavari and Vizagapatam districts 
59). 


Geodetic. Gravity at four stations (p. 15). 
Framework. Triangulation in Ganjam and Vizagapatam distriets (p. 60). 


19. Bihar and Orissa. . Я 
Topographical swrveys in Balasore district апа in Mayürbhanj State 


(р. 68). 
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Special Forest surveys. Several reserved forests in Sambalpur district 

' ‚ 64). 

Geod Ce at six stations (p. 15). 

Framework. Triangulation for connection of boundary traverse of 
reserved forests in Sambalpur district (pp. 63, 64). 

Theodolite and plane-table height traverse in Gaya, Muzaffarpur, 

Paina, Sáran and Shahabad districts (p. 64). 

Levelling. Secondary levelling for the Bihar and Orissa Flood Area 
Irrigation Project in Balasore, Cuttack and Puri districts (р. 74). 
20. Bengal Presidency and Sikkim. 

Topographical surveys in Midnapore and Howrah districts (p. 63), in 
Тіррега and Noakhali districts and in Tripura State (p. 66). 

Cantonment surveys in Jalapahar and Lebong (p. 589. 

Geodetic. Gravity at four stations (p. 15). 

Miscellaneous. Boundary of Tripura State (p. 67). 
Fixing of wireless mast at Chittagong (р, 67). 


21, Assam and Bhutan. | 
Topographical ewrveys in Cächar, Sylhet and Lushai Hills districts and 
in Manipur State (p. 66). ` ' | : 
Forest surveys. Some reserved forests in the Cachar and Lushai Hills 
Forest Divisions were included in the ordinary survey (p. 68). | 
Cantonment ewrveys. Revision survey of Shillong Cantonment (p. 62). 
Framework. Triangulation in Lushai Hills district (pp. 67-68). 
а 22. рер Ps 
opographical surveys in Chin Hills district (p. i 
„ Ohindwin district and tribal area (pp. 70, 110 N 
Framework, Triangulation in Chin Hills district (p. 70), and in Upper 
Chindwin and Shwebo districts (pp. 70, 71, 729. 
Traversing in Upper Chindwin district (pp. 70, 71). 
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В Lt.-Colonel F. J. M. King, B. E., from 1-10-31 to 20-10-31. 
DIRECTOR — "5.8: 
o Dr. J. de Graaff Hunter, M. A., Sc. D., Р. Inst. P., from 21-10-81, 


23. General.—Besides geodetic work, the Director, Geodetic 
Branch, administers at Dehra Dün No. 2 Drawing Office, the Forest Map 
Office and a Printing and Photo-Zinco Office, whose work is reported 
in the annual Map Publication and Office Work Report, and also the 
following survey operations which are reported in other parts of the 
General Report :-— | 

Levelling carried out in aid of special engineering projects, 

vide paras 124-125; . 

Topographical Survey carried out by No. 1 Party (paras. 69—73); 

Cantonment Surveys (paras. 74—77 and 94) carried out by No. 20 

Detachment. - 

Training School (now in abeyance). 

No. 1 Party and No. 20 Detachment were transferred to Geodetic 
Branch from Ist March 1932. | 1 

The Publication and Stores Office was amalgamated with Computing 
and Tidal Party from Ist March 1932. 

24, Geodetic.—Purely geodetic operations include — 

Miscellaneous computations апа research, preparation and publica- 
tion of records, observatory work (astronomical, magnetic, seismological 
and meteorological); 

Important series of triangulation, geodetic levelling, precise lati- 
tudes, longitudes, azimuths, and gravity determinations, in all parts of 
Indis; . 2n г 

Prediction of tides at 40 eastern ports between Suez and Singapore. 

These geodetic operations are fully described in the annual Geodetic 
Report of the Survey of India, and the following is a brief abstract of 
the Geodetic Report for the current year (Vol. VIII), which includes 
complete index maps and detailed results. 


Geodetic Operations for 1931-32. 


25. Observatory Section.—Bi-weekly time observations with 
the bent transit were continued, and a record of the longitude of Dehra 
Din was maintained by the reception of wireless time signals from 
Bordeaux and Rugby. і 

- Experiments Бауе been made with the Transit and Astrolabe in 
the hope of eliminating the personal equations of the observers. An 
electric drive for one Transit has been ordered from Messrs. Cook 
Troughton and Simms. | i 

The latitude variation programme has been continued, the first 
year's results having indicated that a satisfactory degree of accuracy is 
being maintained. | А 

The usual magnetic, seismographie and meteorological observations 

were undertaken. | й 2 й й 
- + Measuring tapes and other instruments have been standardized and 
overhauled, 
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Observations of the heights of certain snow peaks have been made 
from Mussoorie, in continustion of observations made 25 years ago by 
Mr. Shaw, with the intention of detecting any changes of height. The 
results show no evidence of a systematic change in the height of the 

eaks. | 
й 26. Computing Office.—The adjustment of the revised Mong 
Hsat series, observed in 1929-31, and its further extension to. the Great 
Salween series has been completed between its terminal stations in the 
Mandalay Meridional and Great Salween series. 

The rough graphical adjustment of minor triangulation in 1/M sheet 
39 has been completed and that of sheet 34 and Synoptical Vol. T/A 
is in progress, і 

The triangulation from India and Burma through the Malay 
Peninsula to the Dutch East Indies and Philippine Islands has been 
examined to gauge the possibilities of a junction with Australia, 

Editorial work of в revised edition of “Himalayan Geography and 
Geology" has been undertaken by Sir Sidney Burrard and Dr. A.M. 
Heron, and it is now under publication by the Government Press. 

The following publications have been printed at Dehra Dan :— 
(а) Geodetie Report, Vol. VII. | 
(b) Professional Paper No. 27. 
(e) Triangulation Tables of Auxiliary Tables, Part IV. 
(d) Trig. Handbook (Part Т), Geodetic Triangulation. 
(е) Departmental Paper No. 14, 
(7) One Persian and 19 Indian triangulation pamphlets have been 
compiled. Five new triangulation pamphlets have been published 
and addenda to 5 existing pamphlets have been reprinted. 
Addenda to 10 levelling pamphlets and 18 lists of protected pri- 
mary bench-marks have been compiled and published. 


As a measure of economy, the number of geodetic computers has 


aoe from 12 to 6, one of whom is attached to the Frontier 


27. Tidal Section—Automatic registrations ined at 
Karachi раё gistrations were continued а 
аа chi, Bombay, Madras, Kidderpore, Rangoon, 
сабачая e and Colombo. In addition, observations on tide-poles were 
Pilakát Dena и year at Bhavnagar, Chittagong and Akyab, and at 
The tan gers Creek (Rangoon River) up to 31st March 1931. 
by the Port observatories at Kidderpore and Karüchi were inspected 
observato 1 in August and December 1931 respectively. The 
1932 and АЕ Kidderpore was closed at its present site on Ist March 
March 1932. pened at Garden Reach about 1 mile down stream on 17th 
T d | 
Shortt ney ead night hourly visual observations at Chandbali and 
юш let N ee Orissa coast, taken by the Port Officer for one year 
analysis and Udet 15 ve been reduced by the method of harmonie 
time in 1934. es for these ports will be published for the first 
The “Т; К 
completed Tide Tables of the Indian Ocean” for 1933 for 68 ports were 
; nce copies of which for certain Indian ports had been 
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despatched in December 1931 to the Admiralty and the Hydrographic 
Departments of the United States and Japan. 

The prediction curves of the 40 Indian ports from Aden to Singapore 
for 1934 were run off on the predicting machine by February 1932. 


28. Gravity Observations.—(No. 14 Party).— Observations to 
determine ihe force of gravity were made at one station in Central 
India Agency, thirteen stations in the United Provinces, eleven stations 
in the Central Provinces, five stations in the Bombay Presidency, two 
stations in Hyderabad, four stations in Madras Presidency, six stations 
in Bihar and Orissa and four stations in thé Bengal Presidency. 

A greatly increased out-turn was obtained by the use of motor 
transport. 


29. Triangulation.—( No. 15 Party ).—The programme consisted 
of the observation of the Dalbandin Meridional series, which connects 
the Kalat Longitudinal and Makran Longitudinal series in longitude 65°. 

Twelve new stations were built and 14 stations observed at. 
Astronomical azimuths were observed at 5 stations and latitudes at 7 
stations. Work started at Dalbandin on November 2nd and observations 
were completed on January 14th, the weather being excellent through- 
out. 

Wild Precision Theodolite No. 59 wasused. It had been returned 
to the maker and thoroughly adjusted by them, and was in excellent 
order, The average triangular error was 0°71. 


The ray between Malik Surinda and Choto-i-jik stations (80 miles) 
is the longest ray in the Indian primary triangulation, and was ob- 
served without any difficulty. | 

30. High Precision Leveling (No. 15 Party)--During 
1931-32 no high precision levelling was carried out. 
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Ill. ABSTRACT OF MAP PUBLICATION 
AND OFFICE WORK. 


. Full Reports of the work of all drawing, printing, and 
„ ssa of the department, with Index Maps showing the 
progress and present state of map publication on various scales have been 
published separately in the Map Publication and Office Work Report for 
the financial year ending 31st March 1932. 

"Thé following extracts from the full Report show the progress of 
publications, issues, manufacture and sales. 


Table І (a)—Maps published at Calcutta, during the year 1931-32, | 


{ . | Revised : 
.| New | editions, | Number of Value 
Class of maps. Seale. | publica- | new edi-| Copies К 
tions. tions and] printed. 
reprints. 
GENERAL MAPS. рост 
Maps of India Various 2 4 7,822 11.026 
GEOGRAPHICAL MAPS. 
Southern Asia Series . | 1:2 million 1 ͤ 2 970 2,842 
India and Adjacent Countries 
Бегіев аб ee» 111 million 2 20 . 7,940 18,378 
Carte Internationale du Monde | 1:1 million сав 1 500 1,000 
TOPOGRAPHICAL MAPS. {> Р - 
Quarter-inch, Modern ^» [1224 miles 16 34 | 23,358 85,586 
э (Prely.) ove Ditto 1 16 1,445 11,188 
E (Provl.) | Ditto ove | 5 1,486 2,104 
Half. inch, Modern 1/2 miles 89 22 81,205 68,151 
One-inch, Modern „l mile 160 | 182 189,069 | 2,91,144 
„ — (Prely) | Ditto 5 6 12,281 | 20,063 
»  (Provl) Н Ditto РЕ 9 2,586 8,055 
Old-style maps . Various a 60] 192,680] 18058. 
SPECIAL MAPS, С ` 
Manwavre and Radius mape . [14 miles 4 7| 12,886 | 26,887 
City & Town Guide maps Various 2 4 8,108 6,986 
3 maps sue sve Ditto ITI 6 2,090 10,866 
pe maps „ Ditto 181 11 82,600 | . 11,260 
iscellaneous maps «| Юйю 61 62 67,035 8,221 


414 | 401 | 465,260 |5,35,856 

м Eætra-· departmental. 
N *] Various 228 26 | 120,960 41,642 
гези | Ditto 49 80 | 40,694 2,548 
incall sm Б E 66 2 81,102 7,220 
mm ae ТТЛ 94 91 87,178 8,881 
Total ..Ő | E | 362 | 79 | 279.929 | 54,791 


Srand Total 776 | 480 | 745,189 5, 90,647 
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Table I (b Maps published at Dehra Dun. 


Value, 


publica- jand new Re. 


Claas of maps, 
` tions. | editions, 


Departmental 
Cantonment maps «| Various 14 74 баве .. 6.709 
Forest maps m an сб ase 160 7,449 10,100 .. 
Miscellaneous ss x ove 85 | 14,609 4,188 


269 


37.527 


Maps | ... „ Various 14] 91] 46,800 10,281 ”. 
Plans and diagrame ...| „ us| 20 11457 2.416 
Charts „оь за] ... 9,588 6,818 

Forest maps 877 4 87 6,408 7,281 7 


— e sens 
— — 


47,786 


1 New |Reprints| Number of Value 
Class of maps. Scale, | publica- | and new i Ra. “ 
tions. | editions. 


Guide maps (Madura, 
Tanjore and Kumba- 
konam). 


02005 


000200 


Forest maps, Hyderabad 


Forest maps, Mysore зё 762 
Private Estates өө» 2,174 
Plans and diagrams ::: 4000 
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Table І (d)—Maps published at Quetta. - 


RE) p) nem I — — ae 
. | ' New |Reprints| Number of Oda. d 
"Class of maps. Scale. publica - and new copies ie 
4 А tions. editions. printed. 
Departmental. 
Maps E^ 1,585 | - 1,659 
Plans and diagrams ... . 613 . 184 
сы , 478 6 


Forms 


Eætra-departmental. 


Maps Various | 19 9. 8,895 + 758 - 
Plans and diagrams 4 8,941 297 
Charis 

Forms ^" аў 17,735 8,095 


Grand Total 


Table I (е) Марв published at Murree and Peshawar. 


| | New |Reprints| Number of |- : 
Class of maps, Seale. | publica- | and new] copies Ыз und 
tions. editions. printed. кё 


Departmental, 


Maps ss. Various ii. M 8,286 2,047 
Plans and diagrams " » | | i . "y ma E 118 2 
ái At. 

Forme w 18 35 


" P" Ectra-departmental, TN 

в m Various] ... . . 3.271 “1288. 
Flans and diagram Я ү er tee is |: 9 E 
Charta 
Forms е one ^" ее 


Grand Total 
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Table II.— Abstract of Modern Topographical Maps. 


One-inch Half-inch | Quarter-inch 
sheets. sheets. sheets. 
Topographical maps published in 1981-82 160 | зө | : 16 
Do. do. published in previous| . | . | 
years. | 3,050 | 833 288 
Total published — ..| ^ 3,210 | en | 299 


з. 


Number of sheets in India ...| 6.218 | "1,630 | 450 


82. Notes.—Calcuita.—In addition to the work shown in Table 
I(a), 64,735 copies of 223 maps were gridded during the year. 


33. Dehra Dün.—in addition to the work shown in Table Ісб), 
48,208 prints of 710 originals, consisting of plane-table sections, 
triangulation charis and pamphlets, and forest maps were printed. 


Table III.—Letterpress publications, 


(а) PUBLISHED АТ CALOUTTA. . 


1. General Report of the Survey of India, 1929-80. (500).* 
2. Mc Supplement to the Survey of India General Report for 1929-80. 
.  . (160). 
8. New Catalogue of the Survey of India maps. (2,000). 
4. Survey of India Notes,—issued monthly, (4,550). 
5. List of maps published,—issued monthly. (9,960). 
6. List of F. О. U. О. maps published,—issued quarterly. (800). 
7. Correction slips to Handbooks of Topography, Type Table, Border Sediment, 
Conventional Signs, ete. (70,065), 
.8. Government of India and Circular Orders and Circular Memos., etc, (2,400). 
9. Calendar for 1982. (2,100). а ; 
„ 10. Miscellaneous, (4,800). . 


ag |. f) In hand at Calcutta. 


1. General Report, Survey of India, 1930-31. ; 
9. Confidential Supplement to the Survey of India Reports, 1930-31. 
3. Map Publication and Office Work Report, 1930-81. : 
4. Indez to Annual Reports of the Survey of India, 1904-05 « 1926-27, compiled 
"by LteCol. А. H. Gwyn, LA. 
6. Handbook of Topography Chapter I (5th кайин; j 
6. Price list of. maps for 1981. . 


(eJ PUBLISHED AT DEERA DON. 


1. ` Geodetic Report Vol. VI. (450). * d 
2. Supplement to Geodetic Report, Vol. VI. (100). 
8. Tide Tables of the Indian Ocean 1932. (2,500). 


— 4. do. Bombay 1932. (1,000). 
„ 56. do. , Rangoon 1932. (970). 
6. do. Hooghly 1982. (276). 
1. do. Hooghly (Port Commissioners), (1,000). 
8. List of Publications (corrected upto 81-19-80), (100). ‹ 


9. Levelling Pamphlets 54, 56 and 72. (590). 
Numbers in brackets after each item denote the number of copies printed, 
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Table III.—Letterpress publications.—(Conold. ). 


(c) PUBLISHED Ат DEHRA Din.—(Coneld.). 


10. Addendum to Levelling Pamphlets 54 and 68. (350). 

11, Triangulation Pamphlets. (1,900). 

12. Auxiliary Tables, Parts, II and IV. (660). 

18. Departmental Paper No. 10. (250). 

14. Triangulation Handbook. (876). : 

15. Lists of bench-marke and Schedule of bearings. (8). 

16. Calendar for 1982. (800). E 

17. Correction slips to Triangulation Pamphlets, Handbooks of Topography, 
ete. (0,280). D 

18. Miscellaneous. (262,591). 


(d) In hand at Dehra Din. 


Report on No. 24 Party. 

Auxiliary Tables, Part V. 

Tide Tables for Indian Ocean for 1933. 
Addendum to Special Publication No. 2. 
Departmental Paper No. 14. 

Professional Paper No, 27. 

7. Geodetic Report, Vol. VII. 

8. ‘List of Publications (corrected upto 31-12-31). 
9. Triangulation Pamphlets. 


cem Sn fs go о 


34. Мар Issues.— Table IV shows the total issues of maps by the 
Survey of India during the year. l 

The new headings under which these are divided for the first time 
this yesr show clearly that the Government and Military Services are at 
present the main purchasers of maps. | ў 
In value, the Army accounted for roughly 507 of all sales, other 
Government Departments 307, and the public 207. "aC 

Sales to the general public have not hitherto been separated, but a 
steady increase is evident, and should continue as the general utility of 
maps for travel and reference becomes more widely understood. 

The number of departmental maps sold during the year by the Map 
Record and Issue Office totalled 188,452, a decrease of 50,681 on the 
previous year's figures; payments for these maps however were only 
Ка, 30,854 less. Incidentally last year's figures included large numbers 


of maps required for military operations at Peshawar. 


A certain decrease in total sales is only to be expected during the 


present financial crisis, and the diagram showing progress of sales from 
year to year shows that the decrease, taken over the whole department, 
has been remarkably smal). M з 
Comparing the sales from other units with those of the previous 
19 8 Бека] falling off is apparent, except in the саве of the Burma 
жаба vs ive been кошу high owing to the military 
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Table IV. Maps issued by Survey units. 


BALES. 


| : à ISSUES. 
Авит лир Roran і 
AIR FORCE. Funke. Toran 


GovERNMENT 
Orrictazs, 


19,866 | 279,706 


Dehra Dun зр] 3,718} 10,238] 438 ns| 1,848] 9,908] 13.48 1485 
&Mussoorie) I| 90,325 | 24916] 1775 40% 39751 35187| 29,734] ...... 
Bima d... m Р * 227 т 

* а dur ышы "M Io ШАО "HM. К 
Un p 97 158 48 $9] rece 
„ TET Re TM ape m A 
9 р| c ю 87 118 768 
5 x| 1580] 6268] газ 7,180 | .... 
Peshawar (Мо. 
18 Party) Dl. d sak. |]... bom aa 
г aer: [узан 3,258 1.25 71% 
Бап оте ^D 760 мо] ..... | .... 6,1580 s 
Ep IM eu pen Б — га 
Shillong г $74 626 53 3,006 1,170 

Maymyo » 1,514 3,959 | 11,557 27,420 “re 

fj z: mis га. eds. |: caen 


m ans | 12,9 | 152189 | 1,70,697 
* Though shown as free issues the cost is covered by the contribution towards the survey. 
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PROGRESS OF MAP SALES 
1927—32 
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Extra Departmental, E 
Departmental. go 


This diagram represente the aggregate sales of the entire Depart- 


ment. The diagram in the previous years Report showed the sales by 
the Map Record and Issue Office only. 


35. Map Record and Issue Office. The rearrangement of 
original records and planetable sections in the new steel racks was 
completed during the year, this has resulted in one room becoming 
available for the storage of departmental office forms. 

Map mounting is now carried out in one wing of the building, but 


for want of space hand-mounting has still to be done on the floor of the 
verandah, 
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The map mounting machine worked well, and the total number of 
sheets machine-mounted was 74,406, which is the largest number ever 
mounted in a single year and is an increase of about 28% on last year's 
figures. This method of mounting maps on thin linen is rapidly gaining 
in popularity owing to its cheapness. : 

The Despatch Section has been moved from the centre of the building 
to the west wing, near the main gate, where it is more conveniently 
situated for handling heavy packages. 

The new Map Catalogue was published in December. It appears 
to be satisfactory for departmental use and more intelligible to the 
general public than the former catalogue. The procedure for keeping 
it revised works well, and up-to-date copies are always available. 

Book-sellers in important centres have been encouraged to take 
up agencies for the sale of Survey of India maps. The sales effected 
through these agencies amounted to Rs. 14,987 which is rather more 
than one-third the value of departmental! maps sold to the public during 
the year. | 

"A leading steamship company has kindly consented to carry a stock 
of maps of India for sale to passengers. The success of this experiment 
will not be known until next year, but it is hoped that this will result 
in further popularizing Survey of India maps. 
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CALCUTTA. 


Claas ot maps. 


Number of 
copies 
in stock. 


Face Value 
б, Rs. 


. 19874 
65,185 
геам 
82,507 
17,82,741 
6.8805 
45,011 
87,668 
27.880 
1,20,088 


8,530 
40,858 | 
4,599 


1/2M Southern Asia Series .- 
1/M India and Adjacent Countries 
ум Carte тиннин du Monde 
Tos inan ape 11.054 3 


ace `. ее 


One. inch maps one 
Half-inch maps si t “зай 


1,184,205 
361,036 
Quarter · inen maps „267.478 
General maps of India Г. 19,273 
7,085 


41,948 


Provincial and District maps of India 


Cantonment and Town maps (Special 
au Guide). 8 


716,804 
60,967 


8,087 
58,802 


Mancnyre and Badius maps  '.. 
Miscellaneous maps d 


82,51,8300 


1,978,845 . 


TOTAL Mot 


183675 


| 


‘DEBRA DON. J. 


Prosent Number of Pisani 


Face Value 


copies 
Re. 


in stock. 


120 


107,426 


109,10 


іх 19,989 Re 


108818] ~ 
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SHILLONG.' 


Number of| Present 
copies - Fave Value 
in stock. . 


EE spo |. 
аа = p 


К + дах ў 
2 


36. stock of Maps. The table below gives the stock of maps as it stood on 318 March 1982. 


напа, MES 


Number of Present kare p 


copies 
in stock. 


Face Value 
Rs. 


"д, 57s ee Я 5 


* 1, 183 * 


E pus 


3 1 


^ AND MURREB. . 


6.949 


PESHAWAR 


: | Face Value 
RA. 


copies 
in stock, 


110047 


QUETTA. 0 


Number of| Present 


copies 


in atock. i 


77980 | 
|. Doom 2 
JE 26 


1.804 


Face Value 
Re, 


` MAYMYO. 


Number a : Prosent Number of | Present 
copies Face Value; copies |FaceValue| copies „ 
Bs in stock 


in stock, Jj 


ra : Е i Я 
di (34808 | 
D мт] 

P" ала |. 


гг re 


* 


|. «алеі 


BANGALORE. 


^ TOTAL. 


Number of Present 
Face Value 


in stock. Rs. 


e800 
: 45,802 
6.261 
19,114 
в | 1,200,710 
| | авалта | 


70,263. 
10,501 
40.862 
19,806,602 
7,05,640 
4,51,459 
80,022 
80,680 
1,49,022 


2850 


LI 
E i 


17,068 
‚ 82,160 


9.880 2,168,874 | 385,62,864 


20,516 
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37. Mathematical Instrument Office. The demands ба this 
office for the supply of instruments show a marked decrease, The total 
repairs done in the Workshops during the year under review has been 
exceptionally good in comparison with those of the. previous years. 
The manufacture out-turn has decreased considerably owing tq there 
being no demand for new. instruments, but the decrease has been more 
than covered by the repair work out-turn. 


| 1929-30. | 1930-31. | 1931.30. 


в д OB. Rs. 
1. Total value of stores issued : 4,20,131 | 8, 78,291 1,71,700 
E: „ h repairs carried out to ghe | 


orders 2,21,510 | '2,18,906 8. 16.950 


; $4 ' ee ] 
8. c» „ з, instruments, &o., returned | 


to store . 48,547 30,534 
4.. Book Value of stock т: \ Жа 
(а) Serviceable store T. . ese Б 4,864,147 4,56,869 
‚ (b) Repairable . ,, obese ie 575 1.28. 381 1. 44.197 
ch Material ys, aliy 2,068,718 | 1,90,688 
5. Value of New Inatruments— : a} 
(a) Manufactured іп Workshop... ...] - К 1.62.717 85.065 


| 43,930 16,292 
2,31, 128 1,475130 | 36,085 


‘5 93,686 | 467145 | 4,89. 189 


( 22 BE 

( ee through the Stores 
epartment, London | е 
6, Total value of work dong in the work- 
л. Value obtained by sale of obsolescent 


"end condemned stores 1,148 | 2,690 687 
8. Employee: - >> ' Pg, аа | 
00 Average number , 490 468. 438 


ОРИ: 
(Ъ) Cost of bral nes including pen- 
sion contribution : ц. 


2,02,734 | 1,094,262 | 1,89,812 
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38. The following tables show the progress achieved to date in 
the topographical survey programme assigned to the Department in 
1905. . 
Tables A & B. The figures in Tables A and B published prior to 
1930-81 were found to be incorrect owing to unsystematic treatment 
in the past, alterations in circle boundaries, and accidental omissions of 
surveys by one circle in an adjoining circle’s area. 

In order to make information readily available to the publie regard- 
ing areas of modern surveys completed and published, the two tables 
have been recast and the areas are now given by scales and not by 
circles, the latter being of purely departmental interest. 

It has not been found possible to calculate the figures for each 
scale for esch quinquennium between 1905 and 1930, and consolidated 
figures are therefore given. The figures which were entered in the 
report for 1930-31 have been found inaccurate on re-examination, and 
revised figures have been entered in Table A. 

Tables CI and CII supersede Tables С and D of General Reports 
published prior to 1930-31 and have been introduced to facilitate a more 
accurate assessment of cost rates for all varieties of survey. The new 
Tables are divided into two sections, C I for survey in the field and C II 
for mapping in recess. 

A reference to these and to the map publication eost rates, ascertain- 


able from the Director, Map Publication, should allow of a complete 
estimate for producing any map. 


. 39. Progress. It was hopedin 1905 that maps on the scale of 
1 inch to 1 mile would be available for the whole Indian Empire within 
25 years, but the work has been greatly delayed from various causes, 
and in 1913 the Secretary of State sanctioned a scheme for the reduction 
of the scale of survey in the less populous areas. 

Allowing for these reductions of scale to scales of 3 inch and 1 inch 

to 1 е we may regard about half the work as completed by 1925. 
e n is донета a tendency to revert to the 1-inch scale in special 
Mid in e d © pressing requirements of geologists and engineers, 
iac аскы with the modern military view that this is the 
smallest scale suitable for tactical Operations. Moreover some areas 


lread 
bue nue 7 on smaller scales have had to be resurveyed on a 


eee des surveys has also become necessary in some 
The fi er tracts and is badly needed in some other areas. 
б Tho рг s work are given in italies in Table B 

resent positi i е аса . : 

Map at the end d this 8 mapping of India is shown in the Indem 
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Table A.—Progress of Topographical Surveys since 1905. 


Budd Sua ines ун : i sod ck i pens TOTALS. 

| Sg. miles. Sq. miles, Sq. miles, Sg. miles. 
1905-10 ui 
1910-15 z 
1915-20 is 861,728 | 156,154 17,986 1,085,868 
1920-25 ie | | 
1925-80 oo 
1980-33 _.. 88,625 | 11,995 748 58,468 
1931-32 за 24,679 10,097 a | 34,776 
Totals to 1932 ... | 924,027 178,246 | 25,929 | 1,129,108 


Balance remaining 108,191 755,586 


379,212 | 268,182 


Total programme 1,304,189 446,428 134,120 1,884,687 


Up to 1930 
1930-31 ке 
1931-32 " 


2,901 814 Nü 8,216 
2,834 314 Nil ` 3,148 


Total Revision and 13,806 14,434 


Resurvey. 


TABLE C1.—FIELD WORK.—Areas and Cost rates of Surveys, 1981-82. 


Cost т 
mn 
е Aranin "(or nare) 
; sq. miles | of each 
R Sheet Nos. ee) Маа n Total. 8 REMARKS, 
Olateter of country. Scale. ^ Description of Survoy. = description excludin ‚| of tho unit. . 
: of work. |pupilsan А 
З men under - Ы 
training. | > 
- Sq. ш. Rs. Sq. m. Rs. FRONTIER в 
“А” Company.—Punjab and North-West} - г | . IROLE, 
Frontier Province, . E n А : 
Low Mills and plaine A. inch Triangulation 88 N & O m 180 | ...... 130 | 184,260 
Punjab plains .. I- inch Original survey ... | 44 В & Е ..| 4098 — 
Medium hills partly wooded li-inch Re- survey 4 - ..| ва .... | 4233 | J © Training aves. 
SPECIAL SURVEYS. , J. E: 
Loto hills and plains .. &inch original survey... 38 N &O ^ m| 71 acri 
"E" Oompany.—Baluchistàn. b UE S i ў: а iie. с: | 
Rugged hills and open 1/25. 000 Re. survey | 84 J& N : 129 MEM 129 o. os 100,0 ере ҮП 
plaine and environs of poi , | р; m “ч . for e of fair 
Quetta. a hs "P р i sheets not yet complet- 
City area (Quetta Сіні Sta- 16-inch Corrections :;.. 4 N. T se „ү [с с |. th Incorporated in 1/25000 
ion). Жу: =. 205 | n р map of Quetta, 


tee 


ЯНОМ. 3 YOXHd4VHDOdOX Д0: LOVALSEY 


TABLE C |.—FIELD WORK,—Areas and Cost rates of surveys, 1931-32, 


Panry AND LOCALITY. ` Mrd . mi each I | total eost of 


Character of conntry- Scale. Desoription of Survey. description excludin of the unit. 


of work. | pupils am 
men und. 
training. 


FRONTIER 


No. 18 (Air Survey) Party.—Punjab and | | IROLE.— 
North-West Fronti er Province, DUE 


| Ороп Medium hills .. Inch  Plane-table control 
air survey Й 
Rugged mountainous coun- 14-inch Original air sur- 
try i 000-—11,000 feet). vey. 


Steep partly wooded mount, 1j-Inch Original ir sur- 
‚ aina (3,000—1 1,000 Foot). . ‚ vey. 


Bteep partly wooded mount- „II- inch Original oblique 20°7 
„офто (4,000 —15,000 feet), air survey. 


Steep partly wooded mount- 11-inch Original provision- б9'819]; 1er Taciodes cost: of fair 
ains (3,000— 11,000 feet). al air survey. 


Medium hille with open cul- l-inch Original provision- 82'8(е) 
tivated valleys. А al air survey. . i 
Ditto. © linch Original air sur- T Verve 
А vey, | 
Т Open plains and low broken 3-inch Revision air sur- 24˙2 
Alis. vey, : . 
Open plains low broken hilla , 14-000, Revision survey | 88 0 . | 8'4 
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TABLE C I.—FIELD WORK.—Areas and Cost rates of Surveys, 1931-32. 


Parry AND LOCALITY. 


. Beale.  Desoription of Survey. Rxuanrs. 


Character of goantry.1 


No. 23 Party.— Punjab. FRONTIER 


Sq. m. Rs. 


BPBOIAL SURVEYS. 


Flat cultivated plains inter- 


4-Inch 


spersed with trees, sorub 


and tand Вій. 


Original Irrigation 
survey. 

Triangulation to 
control traver- 
sing (inoluding 
computations). 

Traversing and 
rectangulation 
to 8000 nores (in- 
cluding compu- 
tations and cost 
and embedding 
of markstones). 

Rectangulation 
to 25 acres (in- 
cluding cost and 

embedding of 
markstones). 

Tertiary levelling 
(including com- 
putations and 
compilation of 
spot level 
charts). 


44 I. J. M& N. . 1,624 
58 C, D& H 


868 


44 P, 68 C, р; а | 2,920 
& 


44 0 & P, 58 С] 1,269 
& 


44 J, N,O& P. 


1.242 


27˙8 
7˙5 


16°8 


125°6 


29'6 


1,269 


1,242 


Rs. 8,53,968 


(Total cost of party for all kinds of work done 
Haveli Projects). 


on the Bhakra Dam, Muzaffargarh and 


CIROLE.— 


Gonold. 


ао XOYSISSY . 


5 


OM: туртнаўчрогог 


зя 


у TABLE С Il.—FIELD WORK.—Areas and Cost rates of Surveys, 1931-32, 


Panty A AND LOCALITY. 


Character of country; 


he 


Scale. 


Desoription of Survey. 


No. 1 Party.—(Geodetic Branch). 


Open flat and low hills 
Open flat with low sand hills 


via 


Dense with high grass and 


ў дабы trees. 


ace: 


Partly hilly and Partly un- 
dulating plaina, 


І Undulating EM with , 


low sandy M 
Open flat and 4 ась 


Ditto 


l-inch 
i-inch 


l-inch 


8-inch 


1-inch 


T. inch 
8-inch 


^ 


8-inch 


Original! survey . 


Original survey 


Revision survoy 


Original survey 


Triangulation 


Triangulation 


Traversing 


Levelling - 


Sheet Nos. 


45 N/4, 8 & 45 
OA, 2, б, 6. 

4b M/s, 4, 7, 8. 
46 N/1, 2, 8, 5, 
6, 7, 11, 12, 15, 


16 & 45 Ojo, 10, 


18, 14. 
584* 


Part of 45 СЛ 
(In Pachbhadra 
Salt Source 
only). 

45 G/15, 45 КЛ, 
2, б, 6, 9,10, 


Part of 46 ОП, 


(In Pachbhadra (І. 


Salt 
only). 
Do 


Source 


Cost rate 
per sq. mil 
Areas in | (or acre) 
sy. miles | of each 
(or астев) |description 
of each | of work 
description] excluding 
of work. |pupilsand 


men under 
training. 
Sq. m. Rs. - 
1,607 20'41 
4,797 5°84 
150 12˙1 
8288 [1045 
2414 | r54 
1,822 8'1 
15 2b5'6 
117 62 
L. miles. 


"Total. 


Sq. m. 


6,554 
3,233 


3,736 
75 
L. miles, 


117 
L. miles. 


Total cost of 
i | the field work 
of th 


е unit, 


Remarks, 


GEODETIC . 
BRANOH. 


Alon 
у. 
Special survey. 


Jumna River bank. 


I8 
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Party AND LocALITY. 
Chamotor of country. Saale. Description of Survey. 


No. 20 Party.—(Cantonments) Detachment. 
United Provinces and Bengal. 


Hiil Oantonments ». 16-inch Traversing ... 58. О, 78. A & 
58. К. 


Ditto 64-inch Traversing ...[78. A & 68. K 


Plains Cantonments 16-inch Traversing .. E^ G ER & 54. 
: & M. 


Dio -. | 64-inch Traversing 


City area . 182-inch Traversing ...| 54. К 


Hill Cantonments 16-inch Levelling... 58.0 & 78. KA 
Plains Cantonments , + 16-inch Levelling... | 68.4 & 64. М... 


EE 


Hill Cantonments 16-inch Spot-Levelling | 58.0 


L. miles. 


Total. 


TABLE С l. FIELD WORK. Areas and Cost rates of Surveys, 1931-32. 


Total cost of 
the field work 
of the unit. 


REMARKS. 


GEODETIC 
BRANCH.-- 


Contd, 


Almom, Lobong, Jilipahar 
and part of 3 


тира and part of Lans. 
owno. 


Roorkoc, Moerut, Jhünsi 
und Shahjahünpur Oan- 
tau monts. 


Ditto. 
Thansi City (Special survey) 


Almora, Lebong and Jili- 
pabir Cantonmonte. 


Roorkeoe and Shahjahünpur 
Cantonments, 


Ranfkhet and Almora Оол- 
tonments. 
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TABLE C I,.—FIELD WORK.—Areas and Cost rates of Surveys, 1931-32. 


Cost pet 
" Ө 
mrt e СЕТ 
вд. ез ach 
Party AND LOCALITY. Sia Na (or scree) description Куу » d d 
Character of country. Scale. ^ Description of Survey. laesoriptiou exoludin of the unit. 
of work. | pupile an 
men un 
Ва. m. Re. Ва. m. Вз. 
No. 20 Party.—(Cantonments) Detachment. 
United Provinces and Bengal.—Conoid. 
Hi Oantonments .. 16-inch Re · survey 9.58. 0 *. 4,924 2'9 
Acres. per aore. 
Ditto .. 64-inch Re- survey “| Do. 205 98 16:8 
Acres. |per acre. 
Ditto .. 16-inch Revision survey |68. K & О & 2,724 21 
78. A. Acres. |per acre, 
Ditto .. 64-inch Revision survey 68. K сей 28 26'5 
й f Acres. |per aere. 
Plains Cantonments .. 16-inch Revision survey | 58. G ... | 2,866 21 
j Acres. | рег acre, 
Ditto „ 64-inch Revision survey Do. zi 12 266 
Acres. | per acre. 
Ditto . 1932-inch Original Survey 54. Е a.. 122 2%°8 10,269 


Acres. | per acre. Acres. 


REMARES. 


GEODETIO 
BRANCH.— 
Coneld, 
Ranikhet Cantonment, 


Ranikhet Cantonment 
Bazars. 

Lansdowne, Almora, 
Lobong and Jalapahar 
Cantomonts. 

Lansdowne Cantonment 


Roorkee Cantonment, 


Roorkee Cantonment 
‘Bass І 


Jhansi City (Special survey). 
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TABLE C 1.—FIELD WORK.—Areas and Cost rates of Surveys, 1931-32. 


Party AND LOCALITY, sq. mi 2 Total oost of 


Character of country Scale. Description of Survey. 


of work. | pupils an 
Б men under 


No. 6 (South India) Party.—Bombay, Madras 


Coastal geom forest clad linch Original wee | 48 J/1 ^ 1,402,187 
hilla opon rolling Re-survey ... [685 J/7 8, 9, 10, i | 
„ш : 11, 12, 18, 14, 
15, 16. 
'|65 K/1, 2, 8, 4, 
5 9, 10, 11, 14, 


Linch Triangulation | 65.N & O, 74, B | 6,881 


Sheet Nos, of each A the Bold work Вемавев. 
A it. 


AOA 'IYOrHdYUuDOdOL AO LOVHASQV 


TABLE С I.—FIELD WORK.— Areas and Cost rates of Surveys, 1931-32, 


40d. 


Party AND LOCALITY, 


Character of country. Seale. 


Desoription of Survey, 


No. 4 Party.—Bengal and Bihar & Orissa. 


Low hills in plaina ane 388832 
Oultivated plaina 
Low jungle clad hills 
Lowjungleclad hills, portions 
intorsected by canals. 
Cultivated plains densely 
inhabited with small areas 
of sal jungle and wooded 
villages. а 


Ditto ditto 


Low jungle clad hills E 


‘Triangulation 


Traverse 


Traverse 


Planetable Height 
Traverse, 


Original survey ... 


Supplementary 
survey. 


Forest survey. 


Sheet Nos. 


64. О, 78. С 


M 72. 0, G 


64. 0, 78. C 
та. 0, G 


78. N 


78. N, O 


64. O, 78. C 


Cost Tato 
persq. mile 
Aressin | (or aore) 
sq. miles | of each 
lor sores) (description 
of of work 
iption| excludin, 
of work, pupils a 
nen unde 


Total cost of 
the field work 
the unit, 


Remarks. 


EASTERN 
CIRCLE. 


For traverse connection 


у. 


For 4-inch forest survey. 


Maples В» 5,178 for tra 
g an 

being the pay eto. of in- 
ferior servants employed 
for Calcutta revision 
survey. 


This Survey was closed 
, @own before it was 
completed, 
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TABLE C |,—FIELD WORK.—Areas and Cost rates of Surveys, 1931-32. 


PARTY AND LOCALITY, 


Character of country. Beale. Deacription of Survey. 


No. 5 Party.—Central Provinces. 
Densely wooded hills — ... 1inch Triangulation 


Cultivated plains „ Linch Traverse - 


Densely wooded hills up to 1-1nch Original survey... 
8,000 ft. 


Cultivated plains .. l4neh Original survey... 


Densely wooded hills up to 11-inch Supplementary 
8,000 ft. survey. 


No. 12 Party.—Assam, Bengal, Burma and 
Tripura State. 


Low jungle-clad Hills $n 1-inch Triangulation 
Tripura State (Bangah, | 


Jungle-clad hille in Luhai . inoh Triangulation, . 
Hills, Assam and Chin 
Hills, Burma. 


64. D, K. I, Б 


4.691% 


Total: cost of 
the field work 
of the unit. 


RRMARKS, 


(a) Includes 460 вд. miles 
; by men under training. 


(6) Includes 1,021 sq. miles 
by men under training, 

e Includes 1,481 sq. miles 
men under training. 

(d) Includes cost of men 

under training. 


1,87,954 | Excludes Ra. 5,781 being 
ў the oost for men under 


training. 


"ЯНОМ 'IVOIHAVINOAOL 40 IOVHLSHV 


Correction to General Report 1930-31, Page 29, TABLE С l. of No. 23 Party (Е. C.) Punjab. 


PARTY AND Locanity. 


Character of country. 


Substitute the following Table for the Existing one. 


Sheet Nos. (or 25 re) description) of survey re- | Topographical Feld REMARKS. 
Scale. Description of Survey. . f udi k diens of ме work incl 
description = saa and parare administrative 
of w pupi аав l| country, charges. 


training. " 


FRONTIER 


No. 23 (Irrigation Surveys) Party—Punjab. и | CIROLH.— 


SPECIAL SURVEYS. 


Flat cultivated plains inter- 
apersed with woods, sorub, 
date-palms and sand-hills. 


Flat cultivated plains inter- 
sporsed with trees, sorub & 
sand hills. 


Coneid. 


A-inch Original Irrigation | Falling in 39 998 
survey, I. ў, R & 


Rectangulation to [44 І, J. K, 2,201 
25 acres (in-| MAN Cost 4.02. 418 
eluding cost and 
embedding оғ 
markstones). 


Tertiary levoiling 
(including com- 
putatione and 
compilation of 
spot level 
charts). 


PLEASE PASTE IN TO 1930.31 GENERAL REPORT 


MUOM 'IVOIHdYUDOdOL JO. LOVALSAY 
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TABLE C |.—FIELD WORK.-—Areas and Cost rates of Surveys, 1931-32. 


PARTY AND Looatity. a Total ooat of 
: Sheet Nos. f each | of work й the field work 
Character of country. Scale. Desoription of Survey. esoription| excluding of the unit, 
of work. |pupils and 
men under 


No. 12 Р .—Assam, Bengal, Burma and 
Tripura State.—Coneld. 


Low jungle-clad hill in l · inch Traverse 
Tripura State, Bengal and 
Assam. 


Low and high jungs - ola  l-nch Original survey... 


Hills. 


Д 


Cultivated and densely ро %-inch Supplementary | 79. M 
pulated plains. survey. 


32] 


Low and high jungleclad -in Original survey... | 88. D & 88. Н... 
Hills. 


Cultivated plains area with 16-inch plot and Traverse 79. M 
small jungle-clad Hills. of Gaurangala 
Sibpurboundary. 


МҮШ ЗЯ SLE TA 


яў 
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TABLE C I.—FIELD WORK.—Areas and Cost rates of Surveys, 1931-32. 


Cost rato 
por sq. mile 
Areas in (or aore) 

sq. miles | of each Total oost of 

Sheet Nos, (fenen (description) Total. | tha field work RKNARES. 

deseriptiouſ excluding of the unit. 

of work, pupils and 

men unde 

training. 


Party AND LOCALITY. 


Character of country, Scale. Description of Survey, 


EASTERN 
No. 5 Drawing Office.—Assam. Бага] Be. Sa. m. nn CĪRCLE.—- 
SPkROIAL SURVEY. Coneld. 


Shillong Cantonment сә дбае Traversing... | 78 0/14 eae 5°68 8'6 495°27 5,735 
і L. miles | per acre. acres. 
or 495'27 
А acrea, 
Ditto .. 64-inch Supplementary | 78 0/14 | 198 887 | Supple- 
survey. : 5л ' | acres, | peracre.| mentary 
Survey 
ав5'64 
* acres, 
Ditto .. 82-inch Supplementary | 78 O/14 ..| 246 2°6 
survey. .| acres. | per acre. 
Ditto .. 82-inch Original survey... | 78 0/14 ud 4°08 14 | Original 
7 acres. per acre. Survey 
29:63 
^а acres. 
Ditto ` Ca». 16-inch Supplementary | 78 0/14 ave | 49144 2'6 
survey. acres, | per acre, | 


Ditto . 16-inch Original survey... | 78 0/14 .. 2560] 158 
: : . acres, per acre, 


68 


"ЧОМ чуэтнаўч00401 AO OV 


TABLE C I.—FIELD WORK.—Areas and Cost rates of Surveys, 1931-32. 


PARTY AND LOCALITY, Total cost of 
the field work 


of the unit. 


Sheet Мов, REMARKS. 


Character of country. Scale. Description of Survey. 


No. 10 Party.—Upper Burma, 


Jungle covered hills up to 
over 4,000 feet, 

Jungle covered hills below 
4,000 feet. 


Low hills covered, with very 
thick jungle. 

Jungle covered hilla with 
patches of cultivation. 

Low hills dense jungle 
(traversing country). 

Hille up to over 4,000 foet. 
Donse jungle. 


Too jungle covered hills 
(Traversing). 


Low jungle covered hills 
with зоте cultivation 
(traversing and fixing). 

Jungle covered hills up to 
9,000 feet. 

Low hills and dense jungle 


J inch 
1 inch 


k. inch 
1- inch 
i-inch 
+-inch 


I. mch 


1-inch 


1-inch 
4-inch 


Triangulation 
Triangulation 


Traverse 
Traverse 
Original survey ... 


Original survey ... 


Original survey ... 


Original survey ... 


Original survey ... 


Original survey ... 


84 E/NE, SE 
NW & SW. 

88.L/16 & P/4. 
84 1/1,2, 8, 4, 5, 


7, 8. 
. | 88 O/NE, NW, & 
SW. 
88 L/16, 84 1/9, 


10, 18, 14. 
88 O/NW, SW & 


88 P/ 8, 4. 84 1/6, 
9, 10, 18, 14. 
88 L/11, 12, & 


15. 
88 L/11, 12, & 15 
88 1/11, L /12. 


88 P/ 4. 84 1/6. 
84 1/10 & 14 


2,811 


1,548 


882 


412 
16 


49°91 
868'98 


Sq. m. 


6,360 


1,690 


5,618 


Ns. 
2.84. 700 


BURMA CIRCLE. 


`ЯЧОА\ TVOIHAVUDOdOL dO OVA 
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TABLE С ti.—RECESS WORK.—Cost rate for Computations and Fair mapping, 1931-32. 


Party AND LockLirr. 
Class of Work, 


“A” Company Punjab & М. W. F. P. 


Computation of Nowshera and Khajuri Plain Triangulation 
Miscellaneous computation of various nature. ‚+ 
Trlangulatio 


Adjustment of Chitral Cirouit nee 


Adjustment, classification and compilation in duplicate of old 


topo. data for Lambert Pamphlets. 


Original 13-inch Fair mapping 


Fair mapping. 


88. N EO 

87. P. 4. D, H, 
48. A & E. 

88. J, K, N, 0, 


F, G, 
P & M. 


48 Е/9, 10, 18, 
48 Е/16, 48 
1/4; 44 1/5, 9, 
18 (partly). 
48 B/18; 48 
Е/1, б; 88 
H/10, 18; 44 
B/1, 2, 6, 6, 9, 
10, 18, 14; 
44 F/ 1, 2, 5, 6, 
9, 10, 18, 14. 

88 0/1, 88 K /5, 
6, 9, 10, 7 
& 18. 


RRMA RES. 


FRONTIER 
CIRCLE, 


1,785 


07 
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TABLE С fl.—_RECESS WORK.—Cost rate for Computations and Fair mapping, 1931-32. 


Party AND LOCALITY. 
Class of Work. 


Sheet Nos. 


“A” Company. Punjab & N. W. F. P.—(Concld.). 


Original .. ср Fair mapping. |48 AJNE, 48 
gin ppg ANW. 
Special maps ». 1/20,000 scale Fair mapping папаи Guide 
: ap. 
Do. іё do, Fair mapping. | NowsheraArtil- 
lery Practice 
х. Camp. ' 
“E” Company (F. O.).—Baluchistan and Sind. 
Original . 4-inoh Triangulation | Portions of 84. 
ў І, ш. 1, J, M, 
N. O 
Original . 1. inch Fair mapping. | 84 L/, 10; 84 
P/i, 2, б, 6, 
84 L/18,14 (o. 
Original +. 4-inch Fair mapping. | 86 I/NW,SWe) 
SPECIAL WORK.: 
Corrections to 16-inch map of Quetta Cantonment »»» | Quetta hs 
1/25,000 Guide map Fair mapping ... | Quetta ate 


1,940 


224) 
160 


REMAREB, 


FRONTIER 
CIRCLE.—Contd. 


4 048 ( (а) 3 reported 0-3 


. mile. Cost of 
vafe etion under esti- 
mated in 1981. 

Ф) Inoludos Re Re. 2,009 spent. 


(e) Excludes about Rs. 500 
which it is estimated 
be expended in 
1932-88, 


AON '1VOIHdVubDOdOL JO TOA 
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TABLE C II.—RECESS WORK.—Cost rate for Computations and Fair mapping, 1931-32. 


Party AND LOCALITY. Sheet 1. Cost rate Total в К 
ов. Aree. . | expendi MARKS, 
Clase of work. ee иреше on ж 
No. 18 ( Air Survey) Party.—N. W. F. P. Ва. m. | Ва, Bs | FRONTIER 
5 ў зу) ; CIRCLE. —Concid. 
Original „. I- inch Fair mapping ...| 88 0/5 aon Ж РРА 885755 — MT 
SPECIAL WORE. 57 
Peshiwar Guide Map ... 6-inch : Fair mapping one 12; 88 25 800 7,517 
5 B 
No. 23 Party.— Punjab. 
Completion of original 4. inch P. T. Sections for reproduction | 44.1, J, M, & 1,624 261 88,1990) | (уу Excludes тергойпонов 
М. charges. o D. 0. 
Reduotions from 4-inch 1-inch Compiled mapping Feling i 89. 1,480 2'8 8,2290 Waldes action 
' Haveli survey. N&O, iei charges. No D. O. 
costs. 


"ЯНОМ TYOIHAVUHOdOL AO LOVALSAY 


TABLE С Il, —RECESS WORK.— Cost rate for Computations and Fair mapping, 1931-32, 


PARTY AND LOCALITY. Cost rate Total 
й Sheet Nos. . per sq. | expenditure on REMARKS. 


Class of work. mile. recess work. 


No. 1 Party.—Geodetic Branch. . m. . Rs. GEODETIO 
i : | BRANCH. 


Original .. li-ncech Fair mapping. | 46 N/4, 8, O/1, А Н 15,297 


2, 5, 6. 
Original . §-inch Fair mapping. | 45 N/S w,. ў i 80,962 
N/SE, N/NW, 
45 M/SW, 
ONE. 
Bombay Guide Map.. 1/20, 000 scalo Fair mapping. Bombay Guide 19a:| 9°2(a) 
Map а. -> i 1/100,000 
ricerca E S- inch Fair mapping . . I, 2, 83, 4 & 5 82 101˙6 8.254 
Original .. I- inch Computations ... 45 G/15 and 2,414 1˙4 8,828 
45 K/1, 2,5 
8, 9, 10, 18, 
14. 


ies 701 miles 
7,142 а insets “a scale 


Original . шоп Computations ... | 46 1/9, 10, 11, Я 1,846 


12,1 


'ЯЧОМ 'IVOIHdVH50dOX AO LOVULSAY 


TABLE С 1I.—RECESS WORK,—Cost rate for Computations and Fair mapping, 1931-32. 


No. 20 Party.—(Cantonments) Detachment 


Parry AND Locatirr. 
Class of work. 


United Provinces and Bengal. 


16-inch 


64-inch 

182.inch 
Cantonment plans 
Baz&r plans 


City plans 


-.. 16-inch 


.. 64-inch 


.. 132-Inch 


Traverse 


Traverse 
Traverse 
Fair mapping 
Fair mapping 


Fair mapping 


Sq. ш. 


58. G, Н, О, 818 
64. K & M, | Linear miles. 
78. A & 68. K. Я 


Linear miles. 
29 
Linear miles. 
58. F, O, K & 6,711 
G. 
58. F, K, ... 


54. K 


878 


| 089 


11,921 


2,010 


REMARKS. 


GEODETIC 
BRANCH .—Coneld, 


Roorkee, Meerut, Almora, 
ünsi, Shahjahanpur, 
Lebong, Jülapuhàr and 
part of Lansdowne 
antts. 


Roorkee, Meerut, Jhinsi 
and 1 Shihjahanpur 
ta. 


Jhansi City. 


Chakrata, Almora, Lans. 
downe d Roorkee 
Cantte. 


Chakrata, Lansdowne sud 
Roorkee Cantts. Bazārs. 


Jhànsi City. 
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TABLE C IIl. —RECESS WORK.—Cost rate for Computations and Fair mapping, 1931-32. 


PARTY AND LOCALITY, Cost rate Total 
` . А Sheet Nos, Area, per ва, Expenditure RxManxs. 
Class of Work, ; mile, |on recess work. 


Sq. m. Rs. Ra. SOUTHERN 

RCLE. 

No. 6 (South India) Party. TROPA Madras 
and Goa. 
Original 1-inch hae zd Triangulation |65. F, N, O. 2,700 t'o 2,808 
74, B. 

: А ; . ^ |* Excludes cost of mi 
l-inch vis ie Fair mapping. Tn 65. J & 5,242 "b 26,730 pies “с бай iniscalla 


tion of Southern Cirele 
А &c., Ев. 2,000. 


* 
"JUOMA 'ITYOIHdVuDOdOL ЯО LOVULSIV 


48. M. N, O. 
j-inch zi Е Fair mapping . . |558. I, М, N. 11,400 0'80 
65. D, F. 
11,072 
1-Inch en wee Fair mapping... | 57. 65 = 9,000 020 
Colour patterns ES En ^. | 48, 57, 58, 65, | 48 Sheote 70 8,860 
66. per sheet. 


с? 


TABLE C HU. ВЕСЕ55 WORK.—Cost rate for Computations and Fair mapping 1931-32. 


Panty AND LOCALITY. Cost rate Total 
Sheet Nos. Area. рег sq. | expenditure on RENARES, 
CLASS OF WORK. mile, recess work, 


No. 4 Party.—Bengal and Bihar & Orissa. Se m. | Re R. CIRCLE. 
I- inch shects ni oie Fair mapping ..|78.N,O  ..| 4,161 8'4 84,896 
Triangulation (forest survey)  ... Computations ... |'64. О, 78. 0... 277 " 188 d tees M we 
Traverse «és T do. 72. C., G 1,607 8'9 6,849 Do. do. 
Do, (forest survey) s do. 64. O, 78. О... 15 119 178 Ро. do, 
Planctable height Traverse eee do. 72. C,  ... 2,689 '8 152 
No. 5 Party.—Central Provinces. 
Original I- inch Triangulation Computation .ͥ . 64. D, H, K AL.“ 6,696 16 9,158 
Original 1-їпеһ Traverse vee Computation ... | 64. К -- 1,987 1˙6 8,200 
l-inch ‘vs "T Fair mapping. 64. F& ... 4,691 5˙5 25,696 
J. inch 140 Т7 Compiled mapping 68. P & 64. J 1,200 | 4'8 5,708 
Benares Guide Map 6-inch Fair mapping. eser 20 58 1,120 


1-inch sheets—Men under training . Fair mapping. ... sels MEE ES ` 1,605 


97 
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TABLE C 1.-ВЕСЕ$8 WORK.—Cost rate for Computations and fair mapping, 1931-32, 


Party AND LOCALITY. 


Class of Work. 


No. 129 Part 
Tripura S 


„ 


Original 1-іпоћ Triangulation . 
Do. A.- inch Triangulation ... 


Do. I. inch Traverse T 


No. 5 Drawing Office.—Assam. 


“eee rer 


Shillong Cantonment.— 


Original Traverse 
Original 64-inch 
Original 32-inch 
Original 16-inch 


e ton 


Computation 
do. 
do. 

Fair mapping 


Fair mapping 


Computation 
Fair mapping 
Fair mapping 


Fair mappiug 


Bengal Burma and 


Sheet Nos. 


‚| 79. M 


84. E 
79. М & 88. 


83. H 


78 0/14 
78 0/14 
78 0/14 
78 0/14 


H 


79. M & 88. 


зе. 


Cost rate 
Area, per ёд. 
mile. 
Ва. m. Ra. 
122 198 
2,188 l1 
254 66 
L. miles. per L. M. 
1,892 1677 
2,116 48 
495 27 14 
acres. per fcre. 
19'6 180 
acres, per acre. 
28'08 85 
рог асго. 
44704 11 
per acre. 


Total 
expenditure on 
recess work. 


Rs. 


1.992 
2, 899 
1.414 
29,692 
9,248 


717 
256 
102 
495 


REMARKS, 


EASTERN CIRCLE. 
—DQonold. 


"HOA, 'TVOIHdVH50dOIL ЯО LOVULSAY 
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TABLE C II,—RECESS WORK.—Cost rate for Computations and Fair mapping, 1931-82. 


PARTY AND LOCALITY. 
Class of Work. 


No. 10 Party.—Upper Burma. 


Original 4-inch eos 
Do. I. inch Ра 
Original }-inch E 
Do. i 1 inch A 
Original g- inch sheets 


Do. I- inch do 


Do. 4-inoh do 


в 


Sheet Nos. 


Triangulation 84 E / N. E., S. E., 


do. 


Traverse 
do. 
_ Fair mapping 


do. 


do. 


N. W. & S.W. 


88 L/16, & P/4. 

84 I/1, 2, 8, 4, 
5, 7, 8. 

88 — O/N.E, 
N. W. & S. W. 


вз L/16, ва 1/9, 
10, 18, 14. 


88 O/N.W,, 
S.W. & М.Е, 


88 Р/8, 4; 
84 1/6, 9, 10, 
18, 14; 88 
L/11, 12, 15. 


84 1/10 & 14. 


Ares, 


Sq. m. 
8,980 
2,880 
| 950 
E 
3,164 


2,287 


16 


Cost rate | 


r . 
P niles 


0°69 


2°80 


17°05 


210˙06 


Total 


expenditure 
on recees work. 


Re. 
2,115 


2,589 


1,106 


1,026 


9,277 


40,946 


. 1,861 


RRMARES, 


N 


BURMA CIRCLE. 


ВР 
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EE V.—-SURVEY REPORTS, FRONTIER CIRCLE, ` 

Жашы: аа eut: Colonel 8. W. Sackville Hamilton, ваб, вв, to 171081. 
D „ F. B, Scott, LA. from 18-10-31 to 28-10-31: 


EE UC F. J. M. King, R. E. from 29-10-31 to 28-83-82, 
Colonel H. a ашны Pee M. C., from 29-38-82, , . - 


40. Summary. The ante administered by the Frontier Circle 
were ‘A’ and ‘E’. Companies; Nos. 18 and 23 Parties, and Né: 6 
Drawing Offiee. 


41. Training. — Two Class I Officers on probation, who joined 
га” Company in May, received iraining in air gurvey in addition to 
their ordinary training in that unit. 

Seven soldier ‘surveyors were under training in ‘A’ Company 
during the field season, of whom three were reverted to their regiments 
and four transferred to the Geodetic Branch in May. 

Officers of the R. A. F. paid occasional visits s to No. 18 Party to 
etudy methods of air photo compilation: 


42. Special. The Officer Commanding, ‘Е’ Company took part 
in the Western Command Вива? Exercise held near esie at the end 
of May: i 


43. Field Gak of unite v was as follows 
‘A’ Survey Company. Topography on ‘scales of 4 inches, 
1}-inches and 1-inch to 1 mile in sheets 38 N and О, 43d, 44 
В and Е, and triangulation in sheets 38N and О. 

E Survey Company. Topographical re-survey on the scale of 
1/25,000 for the preparation of а Guide Map of Quetta and 
environs, in sheets 34J and N, and corrections to the 
16-inch map of, Quetta Civil Station. 

No. 18 (Air Survey) Party. Compilation of air surveys in 
North-West Frontier Province in sheet 380. - 

No. £8 (Irrigation Surveys) Purty.— Special topographical survey 
on the scale of 4-inches to 1 mile in sheets 441, J, M and 
N; . triangulation in sheets 53C, D and Н; traversing and 
rectangulation in sheets 440 and P, and 530, D, G and H; 
‘and tertiary levelling i in ‘sheets 44J, N, o and F. , 


май “А”, Survey Company. В 
14 
Mr. W. Н. Steoog, 18-10-81. EE 

SA Commanding} Major T. М. ong ufo from 1410-81. 

‘General. .— The field head-quarters of the Company moved to 

Peshawar and occupied the same building as No. 18 Party. The whole 
Company recessed in. Murree as there waB no summer Erogremme this 
year: 
It was hoped at опе time to complete the survey ‘of the small area 
on the south-west slopes of the Black Mountain remaining over from 
last year's work, but the necessary political arrangements gould not be 
made. 


$0 SURVEY REPORTS, FRONTIER CIROLE. 


A small portion of disputed boundary between the territory of the 
Hassanzais and the Wali of Swat was demarcated. Е СР 
The major portion of the Company was employed on 1- inch original 
survey in the Punjab plains round Montgomery. | 
Moet of this country is now very highly developed and areas which 
only а few years ago were bare sandy desert are now richly cultivated. 
Twenty years ago it was possible to ride or drive in any direction from 
Montgomery chasing black buck and partridge, but now movement is 
confined to a few roads and all game has disappeared. E 
The eite of the ruins of the ancient cities of Harappa was included 
` in this season’s programme. Here the Archzological Department has 
unearthed well preserved remains indicating a civilization 5,000 years old 
and dating from the same period as the more famous remains recently 
excavated: at Mohenjo Daro in Sind. Seals and other objects found 
here bear а close resemblance to similar remains of the Sumerian period 
discovered at Ur. 
, . During the period prior to 1,000 B.C. of which remains are found, 
this part of the Punjab was evidently covered with dense jungle -and 
overrun by wild animals. There is evidence to show that it dried up 
‘later while later remains indicate that after another 1,000 years it again 
became habitable. After this later civilization, as the result apparently 
of a further period of desiccation, the land again reverted to sandy 
desert and is only now becoming once more extensively cultivated, as a 
result of modern irrigation. : 
The training camp this year was first employed in carrying out 
a 4-inch survey in the neighbourhood of Nowshera to provide a practice 
camp map for the Artillery. Since the agreement made with the Afridis 
last year, many of the bad characters who previously found refuge in 
tribal territory have had this sanctuary denied them. Consequently 
many of them now haunt that рагі of the country which lies between 
Peshawar and Nowshera on both sides of the Grand Trunk Road. 
Except however for one case of a soldier surveyor being fired at, work in 
this area proceeded without interference, but as a precaution the surveyors 
were made to camp inside the villages at night. 


45. Personnel.—The average strength of the Company during 
the year was 1 Class I officer, 2 Class 11 officers, 5 U. S. officers, 
32 L. S. officers and 7 soldier surveyors under training (the latter were 
transferred from the Company in May). 

Lieut. R. P. Buchanan, B.A., R.E. and Lieut. J. S. O. Jelly, R.E., joined 
the Company in May, and the latter received training in air survey in 
addition to his ordinary training in thie Company. 

46. Field work.—R.S. Chuni Lal Kapur (Class П) assisted b 
Mr, Sardar Khan (U. S.) with Mr. Rustam Khan A 8. A rende id 
18 surveyors surveyed 4,098 sq. miles on the scale of 1-inch to 1 mile in 
ptg Чы и уара, 5 Multàn and Jhang districts 
of the Punjab (sheets and carried out verificati 
‘topographical detail in 44 A and A K. F 

Training Camp.—K. S. Afraz Gul Khan (Class II), Mr. Saj : 

D . Sajawal 
Khan апа Mr. Chiragh Shah, the lastnamed being ш by Mr. 
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Bashirullah Khan (0. S. 5.), in turn had charge of the Training Camp 
of seven soldier surveyors and one lithodraftsman from No. 18 Party, 
who was receiving training as а surveyor. 

This camp first surveyed an area of 71 sq. miles on the 4-inch acale 
in the Peshawar District of the N. W. F. P. in sheets 88N & О, Mr. 
Bashirullah Khan carrying out a subsidiary triangulation of 130 sq. 
miles to supply the neeessary framework. ч 

In March the Camp moved to the Murree hills (sheet 48 G) and 
Tésurveyed 64 sq. miles on the 1j-inch scale in the Hazara district of 
the N. W. F. P. and the Rawalpindi district of the Punjab. 

47. Areas surveyed.—A total area of 4,283 square miles was 
surveyed, as follows: 

4,098 square miles of original survey on the scale of l-inch to 1 
mile in sheets 44 B & F. | 

64 square miles of resurvey on the scale of 1j-inches to 1 mile 
in sheet 43 G. Be 

71 square miles of original survey on the scale of 4-inches to 1 mile 
in sheets 88 N & O. | 

. 48. Office work.—Mr. W. Н. Strong, M.B.E., (Class II), assisted 
by Mr. Muhammad Akbar (U. S. S.), was in charge of the Drawing Section 
which worked in Peshawar throughout the winter and which formed No. 1 
Section during recess. This section completed 26 fair sheets, and its 
average strength was 9. 

R. S. Chuni Lal Kapur and Lieut. В. P. Buchanan, B. A., R. E., assisted 
by Mr. Sardar Khan, were in charge of No. 2 Section during recess and 
completed 16 fair sheets. The average strength of this section was 21. 

. Mr. D. M. Das, and after him Mr. S. I. Ahmad (U. S. S.), was in charge 
of the computing section, This section consisted of 4 and 2 computers in 
winter and summer respectively and continued the sdjustmeat and 
compilation of old data in sheets 38 and 43. 


E’ Survey Company. 


jor E, О. „M. O., R.E., to 16-8.82, 
Oficer Commanding. —| с „ а. from 17-8-82. 

49. General.—The field and recess head-quarters were at Quetta. 
Owing to retrenchment, the only field work carried out was the 
re-survey on 1/25,000 scale of the vicinity of Quetta, and corrections 
to the Quetta 16-inch Civil Station maps. These surveys, with the 
corrections to the Quetta 16-inch Cantonment map carried out in 
1930-31, were incorporated in the final compilation of a 1/25,000 guide 
map of Quetta and its environs. , | 

Personnel.—The average strength during the field season was 1 
Class I officer, 1 Class II officer, 1 Upper Subordinate officer and 8 Lower 
Subordinate officers (excluding clerks and reproduction section), 

50. Field work.—As far as possible surveyors awaiting transfer 
to other units were utilized in correcting the 16-inch map, surveyors 
to be retained in the unit being employed on the 1/25,000 re-survey. 
The re-survey of the southern and heavier half of the 1/25,000 map and 
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. correction on the ground of the 16-inch map were completed by Christmas 
1931 and drawing was commenced. Re-survey of the northern half 
was started in the middle of March and completed in the middle of May. 
Mr. F. J. Griee (Class II), assisted by Mr. Abdul Rashid (U. S. S.), 


was in charge of the field work. · - | КОИ Е 
51. “Areas surveyed.—Re-survey of 129 sq. miles on the scale 
of 1/25,000, and correction of 3 8d. miles on the scale of 16-inches to 
1 mile. . Owing to discrepancies found in the Quetta municipal boundary, 
the traverse of 5 linear miles was also carried out. | | 
Nature of ‘area swrveyed.—The 1/25,000 work varied from rugged 
hills to open plain. In order to economise as far as possible, the more 
rugged areas were not surveyed and the headings and tables.of references 
in the published map will be arranged to cover the spaces unsurveyed. 
The 16-inch portions corrected were thickly populated city areas. 
53. Office work,—Fair-drawing was carried оп throughout the 
year, under the charge of Мг. Е. J. Grice (Class П), until relieved by 
Mr. Critchell (Class II), and under Lieut. Jenney assisted by Mr. Khushal 
Khan and Mr. Abdul Rashid (U. S. S.). Owing to the amount of 
work entailed in the preparation of the Quetta guide map, as well as 
corrections to the 16-inch map, miscellaneous. work and extra-departmental 
drawing (paid-for work), and owing to the much reduced establishment 
of the company due to retrenchment, it was. necessary: tò. delay the 
completion of some outstanding mapping. даш? de 
53. Reproduction section.—This section, under Litho Drafts- 
man Shahabuddin upto his transfer on the 7th April 1932, and thereafter 
under Mr: Sadik Ali, worked mainly on paid-for work throughout the 
year. The volume of extra-departmental work obtained was somewhat 
adversely affected by the universal économie depression. | 27 
During the year a Rotary offset machine and а duplicating and 
reversing press were installed in the office of the Company at Quetta. 
54. Military Training.—Captain J.B. P. Angwin, R.E, took 
part in the Western Command signal exercise held near Quetta at the 
end of May. Useful experience was gained in methods of co-opera- 
tion betweén the survey company and military formations and in 
methods of procedure when rapid progress of ground control is the 
primary object. | А | ‘ 


г 


т 


| No. 18 (Air Survey) Party. 
‚рш Captain D. В. Crone, R. k., till 6-12-81, from 14.4.83 to 226-88, т А 
Officer in charged | 70T 16-7.89, 


Lieut, C. A. K. Wilson, в.в. | 
84 ie .. from 71081 to 184-88 and from. 


55. General.—Recess and field headquarters have remained 
at Murres and Peshawar respectively. Close liaison with the Royal Air 
Force has been maintained and the standard of the photographs received 
shows a steady improvement. Photography has in genera] followed 
the demands of air operations and ава result photography for revision 
surveys is temporarily in abeyance. оз сөе ee 


= 
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. "56. Personnel.— The strength of the party was increased from 
1 Class I, 1 Class П, 1 Upper Subordinate and 17 Lower Subordinate 
officers to 2 Class I, 2 Class II, 4 Upper Subordinate and 26 Lower 
Subordinate officers during the year. On this expansion, the party was 
reorganized into 2 survey sections, one fair mapping section and one 
computing section, i toos 

57. Field work.—No. 2 Wing Station В. А. F. supplied photo- 
graphs of 870 sq.' miles of tribal territory in 38 N, and No. 1 Wing Station 
supplied photographs completing gaps in all previous surveys.. Surveyor 
Fateh Muhammad Khan fixed numerous points with plane-table and 
Clinometer in sheets 88 O/6; 10 and 14 from the Kohat Pass road and 
the administrative border, for the control of the air survey compilation. 

58. Compilation. Tirah.— The rigorous survey of tribal terri- 

, tory in sheet 38 O/5 was completed. E 
59.. Methods of survey. A graphical method of surveying 
from oblique photographa (vide Appendix I) was devised and employed for 
mapping 220 square miles of country. The method was easily learnt by- 

the surveyors and the errors were of the order anticipated. | 
60. Reproduction Section.—The section was kept moderately 
employed during.the year on miscellaneous work, details of which are 
included in the Map Publication and Office Work Report. а. 


61. Publications,—Captain Crone produced a draft for Topo 
graphical Hand Book Chapter XII “Air Surveys" during the year. 


No. 23 (Irrigation Surveys) Party. 
Officer in charge.—Mr. О, Н. Tresham. ы Wa dev ee 
62. General.—tThis party, which works for the Punjab Govern- 
ment, continued the survey of the area covered by the Bhakra Dam 
Irrigation Project. The recess and field head-quarters were at Solon 
and Ferozepore respectively: aA PP UEM | 
^ Personnel.—The average field strength of the party, apart from the 
Officer in charge, was 4 Class II officers, 5 Upper Subordinate officers 
and 128 Lower Subordinates. | | "EN 

63. Field work.— _ 5 Jd 

Camp (1).—Mr. С. O. Picard (Class П) up to 29th February 1932, and 
Mr. B. №. Murthy, в.ве., (Class II) thereafter, with 24 Lower Subordinates 
completed 624 square miles of 25-acre rectangulation in Hissar and 
Rohtak districts and Jind and Lohäru States, in sheets 44 О & P and 
53 С & D. ое AE 

Сатр (2)—Mr. Н. Н. P. Butterfield. (Class II) assisted. by 
Mr. Ghulam Hasan (U. S. 5.) with 20 surveyors completed 1,524 square 
miles of special topographical-survey on the scale of 4 inches to 1 mile 
in Ferozepore district and Faridkot and Kalsia States in sheets 44 I, J, 
M and N. 

Camp (3). Mr. Jiya Lal Sahgal (Class IT) with 16 Lower Subordi- 
nates completed 1,242 square miles of tertiary levelling in Ferozepore, 
Hissar and Ludhiana districts and Faridkot and Kalsia States, in sheets 
44 J, N, О and P. 
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Сатр (4).—Mr. Mohd. Najamuddin, B.A., (Class IT) assisted by 
Mr. М. L. Kohli (U. S. S.) and 24 Lower Subordinates completed - 

2,920 square miles of traversing and rectangulation to 8,000 acres 
in Delhi, Gurgaon, Hissár and Rohtak districts and Dujana, Jind and 
Pataudi States, in sheets 44 Р and 53 C, D, G and Н; : 

863 square miles of triangulation in Delhi, Нівваг, Karnal and Rohtak 
districts and Dujane, Jind and Patiala States, in sheets 53 C, D and H; 

80 square miles of rectangulation to 25 acres in Rohtak district in 
sheet 53 D. € 

Camp (5).—Khan Sahib Mohd. Hussain Khan (U. S. S.) assisted 
by Mr. Quadir Dad (U. S. S.) and 24 Lower Subordinates completed 615 
square miles of rectangulation to 25 acregin Hissar and Rohtak districts 
and Jind State, in sheets 44 О & P and 58 C & D. 

Drawing Section.— Mr. N. D. Joshi, B. A., (U. S. S.) with 10 Lower 
Subordinates completed the fairmapping of three l-inch compiled sheets 
of the Haveli Irrigation Projeet and the reduction to the 4-inch scale of 
4,942 village musavis of Hissar district, 17 of Ferozepore district and 
1,318 of Faridkot State. 

64, Areas surveyed.— | 

1,524 square miles of special topographical survey on the scale of 4 
inches to 1 mile in Ferozepore district and Faridkot and Kalsia States, 
in sheets 44 I, 7, М & N. 

1,242 square miles of tertiary levelling in Ferozepore, Hissar and 
Ludhiana districts and Faridkot and Kalsia States, in sheets 44 J, N, 
O& P. 

1,269 square miles of rectangulation to 25 acres in Hissar and 
Rohtak districts and Jind and Lohäru States, in sheets 44 О & P and 
53 C & D. ; А 

2,920 square miles of traversing and rectangulation to 3,000 acres in 
Delhi, Gurgaon, Нізвёг and Rohtak districts and Dujana, Jind and Pataudi. 
States, in sheets 44 P and 58 C, D, G and H. ML 

863 square miles of triangulation in Delhi, Hissar, Karnal and 
5 districts and Dujana, Jind and Patiala States, in sheets 53 C, 

The country surveyed consists for the most part of flat cultivated 
plains, interspersed with trees and scrub and very sandy in the western 
portion. | й 

' 65. Recess duties.— The fair mapping and computations of all. 
the field work were completed during the year. The work was super- 
DM à fiiia O. D. шты Lal Sahgal, Mohd. Najamuddin, B. A., 

N. y, B.Sc., am Hasan and N. D. i, B. і 
Messrs, М. L. Kohli and N. М. Bopaiah.. а 
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VI—SURVEY REPORTS, CENTRAL CIRCLE? to 29-2-32, 
GEODETIC BRANCH from 1-3-32. 


Lt.-Col. J. D. Campbell, D. s. O., R. k., to 28-10-31. 
DIRECTOR:— | Lt.-Col. A. H. Gwyn, I. A., from 29-10-31 to 29. 2-32. 
. \Dr. J. de Graaff Hunter, M. A., Sc. D., F. Inst. P., from 1-3-82, 


66. Summary. — The units administered by the Central Circle 
were Nos. 1, 5 and 20 Parties, Khairpur and Air Survey Traverse Detach- 
ments, and No. 3 Drawing Office. 

On completion of their work, Thairpur and Air Survey Traverse 
Detachments were disbanded from Ist September and 1st October 1931 
respectively and their personnel distributed amongst the other units of 
the Circle. 

No. 5 Party was transferred to the administrative control of the 
Director, Eastern Circle, from Ist February 1932 and its Report will 
be found among the Eastern Circle survey reports (pages 65 and 66). 

As a measure of retrenchment, the Central Circle directorate was 
closed and Nos. 1 and 20 Parties transferred to the control of the 
Director, Geodetic Branch, with effect from Ist March 1982. No. 8 
Drawing Office was amalgamated with No. 2 Drawing Office from the 
21st January 1932. 

No. 20 (Cantonments) Party was reduced to the status of a detach- 
ment from Ist April 1932. 

The Castle Hill Estate, the property of the Survey of India at 
Mussoorie, has been transferred for maintenance to the Public Works De- 
partment (Central Division, Dehra Din) from 1st February 1932. 


67. Training—Two Class II officers were confirmed in their 
appointments. A batch of four U. S. officers on probation was transfer- . 
red from the Geodetic Branch to No. 1 Party for training at the com- 
mencement of the field season. Two of them have since been retrenched. 

Out of the six soldier surveyors under second period of training in 
'No. 1 Party, one was reverted to his regiment as unlikely to become a 
Ast Class surveyor and draftsman, and the remaining five were recom- 
mended for retention in the department. Two more soldier surveyors 
were posted to No. 1 Party for training during field season 1931-32, but 
both of them were found unsuitable and reverted to their respective 
units. 

68. Field work of parties was as follows: . 

No. 1 Party.—Topography on the scales of 4, 1 and 8 inches to 
1 mile in sheets 45C, M, N and O, and 53H. Trian- 
gulation in 45G, I and K. Traversing and levelling in 
advance. 

No. 5 Party.—Transferred to Eastern Circle from 1-2-1932. For 
details of work see pages 65 and 66. 

No. 20 Party.—Large scale surveys of cantonments and bazirs 
of four cantonmentsin the U. P. and two in Bengal. Special 
survey of the civil area in Jhansi. Traversing and levelling 
in advance. 


*The Central Circle was incorporated with the Geodetic Branch from 1-8-82, 
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Vo. 1 Fart. 


Lt. C. А. K. Wilson, B. E., to 6-10-81, 
Mr. А. М. Тајан, L. c. ., from 7-10-81 to 17-8-82, 
Officer in charge.—4 „ L. Williams, u. B. B., from 18.8.8 to 284.82. 
| : І Capt. Н. W. Wright, B.E., from 29-4-82 to 27-7-82, - -- 
Lt.-Col. R. Foster, I. A., from 28.7.82. 


69. General.—tThe party continued operations in the Rajputana 
Agency, Ajmer-Merwüra, Delhi, Punjab and United Provinces, partly 
by special arrangements with Jaipur State and the Northern India Salt 
Revenue Department, in sheets 450, G, I, К, M, N, О and 53H. 

. The field headquarters of the party were at Ajmer. - 

Personnel.—The strength of the party, including a section left at 
Dehra Dan but excluding the officer in charge, was 7 Claes. II officers, 
2 Claes 11 officers on probation, 2 Upper Subordinates, 4 Upper Subordi- 
nates on probation and 55 Lower Subordinates and soldier surveyors. 

70. Areas surveyed.—4,797 square miles of. j-inch original 
survey in sheets 45M, М and O;. Ч : ў 

"1,607 square miles of l-inch original survey in sheets 45N апа О, 
in Ajmer-Merwüra and states of the Rajputana Agency; 

150 square miles of 1-inch revision survey in sheet 58H in Delhi, 
Punjab and United Provinces; ; а 

82 square miles of 8-inch original survey іп 450 in Jodhpur State 
of the Rajputina Agency. be ' 

Triangulation.—8,736 square miles in sheets 450, I and K in 
Ajmer-Merwira and the Rajputana Agency. . MC 
. Traversing and levelling.—75 linear miles of traversing and 117 
linear miles of tertiary levelling were carried out in sheet 45C in 
Jodhpur State. : a P RS 

71. Field work was organized as follows: + 

Camp (1).—Mr. N. S. Harihara Iyer (Class П) with 1 instructor, 
2 Upper Subordinate probationers and 7 surveyors, of whom 6 were 
under instruction, completed 533 square miles of ў-іпсЬ -original survey 
in sheet 45N in Ajmer-Merwara and in Jaipur and Kishangarh States and 
803 square miles of l-inch original survey in sheets 45N and O in 
Ajmer-Merwara and in Jaipur, Kishangarh and Shähpura States. " 

The area, mostly under light cultivation, was flat and dry, with 
occasional small hills. Ж | РЕ Я 

Сатр (L). —Mr. M. М. Mudaliar (Clase II) with 2 Class II proba- 
tioners, 1 Upper Subordinate officer, 2 Upper Subordinate probationers 
and 8 surveyors, completed 804 square miles of l-inch original survey 
in sheet 450 in Ajmer-Merwara and the states of Bündi, Jaipur, 
Shahpura and Udaipur,  . frm os vt M 

The area was mainly flat with a range of hills in the soüth. 

Lamp (3).—Mr. T. M. C. Alexander (Class П) with 8 surveyors, 
completed 2,128 square miles of j-inch original survey in sheets 45M 
and N in the states of Jaipur, Jodhpur and Kishangarh. · 

PIS I area was flat and dry and included a portion of the Sambhar 
e. d T à TERRE 5 
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Camp (4).—Mr. Jugal Behari Lal (Class II), with 1 Class II officer 
and 9 surveyors, completed 2,141 square miles of original}-inch survey in 
sheets 45N and О in the states of Bindi, J aipur, Tonk and the саша 
of Lawa of the Rajputàna Agency. 

- "The area was flat and dry, drained by the Banas river, with a range 
of hills in the south. 


Camp (5).— First Class surveyor Najmul Husain with 4 surveyors 
completed 75 and 117 linear miles of traversing and levelling and 32 
square miles of 8-inch original survey in sheet 45C in Jodhpur State. 

This work covered the Pachbhadra Salt Source, consisting of a dry 
sandy area, cut up by numerous salt pits. 

Revision.—T wo surveyors carried out 150 square miles ОЁ l-inch 
revision survey along 115 miles of the Jumna river in sheet 53H in 
Delhi, Punjab апа United Provinces. They were inspected in the field 
by Hr. N. S. Harihara Iyer (Class II). 

Mr. Jugal Behari Lal (Claes II) proceeded to, Bombay for about а 
month to collect information from local authorities for bringing up to 
date the 1923 4-inch map of Bombay and Salsette. 

Triangulation.- —Mr. S. М. Murtaza (Class II) triangulated 1,322 
square miles in sheet 451 in the states of Bikaner, Jaipur and Jodhpur. 
The country was chiefly dry and barren with undulating eand hills. 

Mr. B. B. Kuttappa (D. S. S.) triangulated 2,414 square miles in 
sheets 45G and K of hilly country in Ajmer-Merwara and me states 
of Kishangarh, Jodhpur, Shahpura and Udaipur. 

Field season mapping.—Mr. O. D. Jackson (Class II) and 10 sur- 
veyors remained: at Dehra Dün employed on fair drawing, as a Measure 
of economy. 


72. Recess duties.—Fair mapping was divided into 4 sections 
under Messrs A. A. Graham, T. M. C. Alexander, Jugal Behari Lal and 
Ist Class surveyor Najmul Husain. 

Mr. B. B. Kuttappa was sesponeibie for the completion of 

computations. 

93. Reorganization.—On 1- 3.32 the party was transferred to 
the Geodetic Branch, on the disbandment of the Central Circle. 


No. 20 Detachment (базова). 


а 


Mr. J. H. Williams, to 31-83-33, 
Officer in charge. -fus -Col. А. H. Gwyn, 1.4., from 1-42 to 29-4-82, 
Mr. L. Williams, M.B.x., from 80-4-32. 


74. General.—The party, which was reduced to the status ila а 
detachment from 1-4-32, carried out revision surveys and re-surveys of 
cantonments on the ecale of 16 inches to 1 mile, and of cantonment 
bazare on the scale of 64 inches to 1 mile, as required by the Engineer- 
in-Chief and Army Department. A special large scale survey of the 
civil area in Jhansi was also taken up for the Jhansi municipality. 

The field season commenced on 12-10-31, with field headquarters 
at Ránikbet. The headquarters were transferred to Dehra Dün on 
21-38-32 and moved to recess in Mussoorie on 9-5-32. 
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Personnel.—The field strength, excluding the officer in charge, was 
д U. 8. officers and 20 L. S. officers. A drawing section of 4 draftsmen 
anda computing section of 3 computers were maintained аё field head- 
quarters, under the supervision of the officer in charge. 
75. Areas surveyed.— Details of the survey completed by both 
eamps are as follows:— a 
16-inch re-survey. 
Ranikhet Cantonments bi . . 4,924 acres. 
64-inch re-survey. te 


Ranikhet Büzürs di 98 acres. 
16-inch revision survey. | 
Almora Cantonments . .. 988 acres. 
Jalápahàr - (part): 365 „ 
Lebong jf ae У 340 „ 
Lansdowne „ г . 1,634 „ 
Roorkee " i .. 2,866 „ 
64-inch revision survey. | 

Lansdowne Bazars ко ies 23 acres. 
Roorkee н ITI eee 12 


182-inch original survey. И 
Jhansi civil area э, .. 122 acres. 
The above areas include overlaps. | 


76. Field work was organized as follows: | 

Camp (1).—Headquarters Ranikhet. Mr. Jagannath (U. S. S.) with 
7 surveyors, 1 traverser up to 31-12-31 and 1 computer as leveller 
were employed in Almora, Ranikhet, Lebong and Jalapahar cantonments. 

Camp (2).—Headquarters Roorkee, Mr. Bakhshi Harnam Singh 
(0.6. S.) with 4 surveyors, increased by.3 surveyors transferred from 
Camp (1) on 30-4-32, and 5 traversers, including 1 transferred from 
Camp (1), were employed in Lansdowne, Roorkee, Meerut, Jhünsi and 
Shähjahänpur cantonments and in Jhansi civil area. 

Traversing and levelling.—886 linear miles of traversing and 69 
linear miles of levelling were carried out, the latter to control 5-foot 
contour intervals in plains and 20-foot contour intervals in hill canton- 
ments. Of this, 128 linear miles of traversing and 52 linear miles of 
levelling were computed for this season’s survey, the remainder. being 
advance work for next season’s survey. | | . 

: In addition to the above, 79 linear miles of spot levelling of 176 
positions in Ranikhet and 101 positions in Almora were carried out for 
the M. E. S. for a special scheme of drainage and water supply. 


Four positions were fixed by triangulation in Lansdowne cantonment 
for the purpose of range-finding. | 


77. Recess duties.—Fair mapping was supervised by the officer 
in charge up to 13-6-82, after which date it was placed under Mr. Bakhshi 
Harnam Singh (U. S. S.) as section officer. 


Five sheets on 16-inch scale and 1 sheet on 64-inch scale of Chakrats 
cantonment and bazar were completed and sent for publication. 


VIL—SURVEY REPORTS, SOUTHERN CIRCLE. 


DIRECTOR:—Lieut.-Colonel L. G. Crosthwait, 1.4., upto 19th April 1989, 


78. Summary. Southern Circle Office, together with No. 4 
Drawing Office, Nos. 7 and 8 Parties, was abolished during the year as 
a measure of retrenchment. All the records of the Circle Office were 
taken over by No. 6 Party, the only unit of the old Circle which is 
to continue in existence, redesignated No, 6 (South India) Party. 


No. 4 Drawing Office. 
Officer in charge, —Mr. Е. A. Meyer, upto 29th February 1982, 


79. No. 4 Drawing Office was abolished, ав a measure of retrench- 
ment, from let March 1932 and the arrears of compiled mapping were 
iaken over by No. 6 Party. i ў 


| No. 7 Party. 
Officer in charge. Captain G. W. Gemmell, I. A., upto 29th February 1939, 
80. This party was employed during the fleld season on compiling 


work for thé Frontier Circle, and abolished as a measure of retrenchment 
from Ist March 1932, і : 


No. 8 Party. 


ajor W. J. Norman, M. C., R. E., upto 21st October 1981, 
r. Н. B. Simons, from 22nd Oct. upto 14th December, 1981, 


81. This party did not take the field and was abolished ав а measure 
of retrenchment, from 15th December 1931. 


Officer in charge.— { М 


No. 6 Party. 


Oficer in charge — ier W. J. Lern, m., Ro, from 874 Ootober, 1981. 

82. General.—On the disbandment of the Southern Circle in 
April 1932, No. 6 Party became responsible for all surveys as wel] ae for 
all the compiled mapping in the south of India. | 

The party took the field in November 1931 with increased strength, 
as Nos. 7 and 8 Parties were being abolished. Party Headquarters 
opened in Waltair Оп the 23rd November 1931 and closed on the 20th 
April 1932. | 

~The programme consisted of topographical surveys in the East 
Godavari and Vizagapatam districts of Madras, as well as а small area in 
the Kanara district of Bombay and Goa adjoining last year’s work of 
No. 7 Party, which was required to complete the compiled mapping. The 
programme had to be curtailed owing to the prevalence of fever amongat 
the members of the party. А 


88. Personnel. The field strength of the party wae 3 Clase I 
Officers, 4 Claes II Officers, 1 Class П Probationer, 10 Upper Subordi- 
nates and 53 Lower Subordinates, О 
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The recess strength was 1 Class I Officer, 4 Class II Officers, 1 
Class ЇЇ Probationer, 5 Upper Subordinates and 73 Lower Subordinates. 


84. Area surveyed.—4A total of 5,932 square miles was 
surveyed on the scale of l-inch to I mile, comprising 5,220 square miles 
of original survey and 112 square miles of re-survey, in sheets 487 
and'65J and К, ся ^ E 

. .85. Field work was organized as follows: 


No. 1 Camp under Мг. Р. S. Venguswami (U. S. S.), with 6 to 8 
surveyors, surveyed 593 square miles. | 
No. 9 Camp under Mr. C. P. E. Davenport (Class II), with Mr. К. 
B. Muthanna (U. S. S.) and 10 to 12 surveyors, surveyed 914 square 
miles. 2 n | 
. No. 8 Camp under Lieut. В. Н. Sams, R. E., with 5 to 8 surveyors, 
surveyed 566 square miles, NEUE а | : 
No. 4 Camp under Mr. E. N. Natesan, В.а. (Class II), with 
Mr. Muhammad Mustafa (U. S. S.), one Class II Probationer, 3 Upper 
Subordinates and 10 to 14 surveyors, surveyed 1,347 square miles. 
No. 6 Camp under Mr. M. D. Хапала, ва. (Class II), with 5 to 7 
surveyors, surveyed 607 square miles. н 
.': No, 6 Camp under Mr. Muhammad Abdul Azim, I. p. s. M. (U. S. S.), 
with Mr. Muzaffar Husain (U. S. S.) and 8 to 10 surveyors, surveyed 
1,126 square miles. PEORES а 
A detachment of 2 surveyors in Bombay and Goa surveyed 179 
square miles. 


86. Triangulation. An area of 6,381 square miles was triangu- 
lated in advance, for detail survey in future years, by Lieut. Jenney, R.E., 
Mr, Nair, В.А, (Class II), Mr. Alauddin (0.5.5.), Mr. Shamanna (U. 5. 5.) 
and surveyor Narasingha Rao. : E 


81. The country surveyed included a portion of the coastal 
plain, but most of it was on the Eastern Ghats. These hills rise in places 
to 5,000 feet and, though parts of the Jeypore Estate are cleared for cul- 
tivation, many of the hills are covered with thick virgin jungle. 

88.` The health of the party was not good, and the programme 
suffered in consequence. Many of the men had been working in feverish 
areas. the previous year and nearly all these suffered relapses, The area 
of this year’s work is notoriously unhealthy and an effort. was made to 
protect the surveyors by supplying them with prophylactic doses of 
plasmoquine. Unfortunately the drug arrived late and its. quantity 
proved insufficient for the Party’s requirements, The fever area was also 
larger than anticipated. "node LE 

Although fever was not avoided this year to any large extent, it is 
fairly: certain that some measure of protection is possible. by 

89. Recess Duties. The 21 one-inch sheets of the current 
programme were mapped during recess by 4 drawing sections under 


Messrs. Natesan, Nangia, Azim and Muthanna. These sections also 


mpe the colourepatterns of the previous year's work of Southern 
relo... ў ` i { ME 


. The compiled mapping was carried out b с ‚ Drak 
р.с.м, (Class П). „ ТИЕН. 


Bree eee ——ä а ——kl¾ m —̃ — 
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Triangulation computations were carried out by a section under 
Мт. Nair. 

90. Мар Sales. As an experimental measure Mr. Clarke, who 
had been employed for, the last 5 years by ihe department to take 
charge of the sale of maps, was appointed Map Sales Agent with effect 
from Ist March, when he ceased to be an employé of the department. 
The stock of maps in Bangalore was considerably reduced when this new 
ur eame into force, The sales during the year amounted ta 
Бе 4, 132. 
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| . Colonel Н. J. Couchman, D.8.0., u. C., upto 20-8-32. ` 
DIRECTOR:— (T Colonel ©. M, Thompson, I. A., from 21-3-32. 


91. Summary.—The units administered by the Eastern Circle 
were Nos. 4; 5 and 12 Parties, and No. 5 Drawing Office. 

No. 9 Party did not take the field during the year under report, 
but was kept in abeyance as a retrenchment measure, pending orders from 
the Government of India regarding its disbandment. 

No. 5 Party was transferred from the Central Circle to Eastern 
Circle with effect from the 1st February 1932. 

The Director, Eastern Circle, also acts as Director of Surveys, 
Assam, under the Local Government. This entails the administration of 
the Assam Traverse Party, Assam Drawing and Reproducing Offices 
at Shillong, and the Assam Survey School at Jhálukbari (Gauhati) which 
he inspected, 

In addition, as technical adviser to the Governments of Bengal and 
Bibar and Orissa, the Director, Eastern Circle, visited the Bengal Drawing 
Office at Alipore (Calcutta) and the Bihar and Orissa Drawing Office at 
Gulzarbägh (Patna). The existing arrangement by which the Director 


acts as technical adviser to the Government of Bihar and Orissa ceased 


with effect from 18 April 1982. 


92. The field work of parties comprised 53 one-inch sheets 
partly or wholly surveyed and other miscellaneous work, as follows: 

No. 4 Party.—Topography, 4,155 square miles on the scales of 
1-inch and 4-inches to a mile in sheets 73 C, N and О. 

No. 6 Pariy.—Topography, 4,691 square miles on the scale of 
l-inch to a mile in sheets 64 F and G. 

No. 19 Pariy.—Topography, 4,763 square miles on the scales of 
1-inch and j-inch to a mile in sheets 79 M, 88 D and Н. 

No. 6 Drawing Office.—Shillong Cantonment Survey. 


Theodolite traverse dos га 5-63 Linear miles 
16-inch original survey .. 25°6 acres 
16-inch supplementary survey . 42144 „ 

32-inch original survey ... ove 403 „ 

64-inch supplementary survey . . 196 „ 

32-inch supplementary survey e 246 „, 


А 93. 'Praining.—All the pupils, attached for training to parties in 
the field, appear to be promising and likely to become useful surveyors. 
94. Shillong Cantonment Survey.— An original and supple- 
mentary survey of 495:27 acres of the cantonment area of Shillong 
was carried out by 2 traversers and 5 surveyors under the supervision of 
Mr. Rohini Kumar Talapatra, В.А. (U.S.S.) and the Officer in charge, 
No. 5 Drawing Office. 
The work was transferred to the Eastern Circle by No. 20 (Canton- 
ments) Detachment. The fair mapping was also completed by arrange- 
ment with the Director, Geodetic Branch. 
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No. 4 Party. 


Oficer in charge — {р D. Remick, ERR rom EE 

95. General,—Original and Supplementary surveys of 4,151 
square miles on the l-inch scale were carried out in Bengal and Bihar 
and Orissa, consisting of original survey of 286 square miles in sheet 
9 8 a supplementary survey of 3,915 square miles in sheets 73 N 
and O. 
. . Personnel.—The field strength of the party was 1 Class I, 4 Class II, 
ба П Probationer, 4 Upper Subordinate and 59 Lower Subordinate 
сете. | ў 


96, Areas surveyed.— 


Original survey on the 1-inch scale .. 236 square miles. 
Supplementary survey on the l-inch scale... 8,915 „ й 
Forest survey on the 4-inch scale ves 4 


97 3 
Traverse (theodolite) ie: 899 linear miles, 
Traverse (theodolite) forest boundaries. 79 „ j 
Traverse (plane-table height) us 829 „ й 
Triangulation for 4-inch Forest Survey. 277 square miles. 


97. Field work was organised as follows:— 

Camp (1).—Mr. В. T. Wyatt, v.n. (Class П), with Mr. Iltifat Husain 
as assistant camp officer, 1 Class II Probationer, 1 U. 5. S. Probationer 
and 7 pupils under training, and 5 surveyors, completed the supple- 
mentary survey of 1,046 square miles in the low-lying, densely populated 
coastal country of the Midnapore district of Bengal and the Balasore 
district of Bihar and Orissa, in sheets 73 O/1, 2, 3, 5 and 6. 

Camp (2).—Mr. Abdul Rashid Quraishi, В.А. (Class II), with 18 
surveyors, completed the supplementary survey of 1,218 square miles 
in country. similar to that of Camp (1), in the Midnapore district, in 
sheete 73 N/6 and 12 and О/9, 10, 13 and 14. 

Camp (3).—Mr. M. M. Ganapathy, 5.4. (Claes II), with 11 surveyors 
completed 236 square miles of original survey in sheet 73 N/15 and 
826 square miles of supplementary survey in sheets 73 N/7, 8 and 11, in 
the low-lying and densely populated country of the Midnapore and 
Howrah districts. Mr. Mohabat Ali (U. S. S.) joined this camp in 
March on transfer to the party. 

Camp (4).—Mr. Abdul Ahad, psc. (Class II), with 7 surveyors 
completed the supplementary survey of 825 square miles in sheets 78 14/2, 
8 and 4 in the Midnapore district, in country ranging from flat low-lying 
paddy land to gently undulating dry laterite ground with patches of sal 
forest. 

The camp areas generally range from densely populated low-lying 
rice lands from the coast in the south to undulating dry laterite country 
with occasional sal jungle in the north. The villages are thickly wooded, 
with groves of bamboo and miscellaneous trees and numerous tanke, 
which are the usual water supply away from the rivers. 

. Triangulation.—An area of 277 square miles was triangulated b 
Mr. D. D. Aggarwala (Class II Probationer) in sheets 64 0/14 and 73 C/2 
and 8 in the Sambalpur district of Bihar and Orissa, This was done to 
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provide connections for the traverse for the 4-inch survey of reserved 
ests. | 

- Traverse. Two U. S. Officers, Messrs. U. D. Mamgain, B. Sc., and 
S. K. Guha, with 2 traversers, completed 899 linear miles of theodolite 
traverse, covering sheets 72 C/ l, 5, 9 and 18, G/1 and 5, and 829 linear 
miles of plane-table height traverse in sheets 72 C/2, 3, 4, 6, 7 and 10 
and G/4, 6, 7 and 8 in the Ballia district of the United Provinces, and in 
the Gaya, Muzaffarpur, Patna, Saran and Shähäbäd districts of Bihar and 
Orissa. й | 1 
This plane-table height traverse was undertaken, in the same way ав 
last year, to provide a network of heights in areas where the preliminary 
editions were considered to be sufficiently accurate in plan after test by 
theodolite traverse, and also to provide further check on the detail. 

19 linear miles of theodolite traverse were also done in 64 0/14 and 
73 C/2 and 3 of the boundaries of reserved forests in the Sambalpur 
East Forest Division mentioned under Special Surveys. 

-Special swrveye.—It was part of the party's programme, when it 
took the field, to survey 11 blocks of reserved forests of the Sambalpur 
East Forest Division on- the scale of 4 inches to a mile, the theodolite 
traverse and survey being done in the same season. The boundary 
traverse of Kilasama, Tabla A and B, Basiapára-Birghat, Ramela, Jamra, 
Desar-Tarida and Kusraloi А and B were completed. Of these the 
traverse of the Basiapara-Birghat Reserve has not been connected to 
triangulation for ascertaining geographical position. Nt 

The following reserved forests were surveyed on the scale of 4 inches 
to a mile: 


Kilasama Ge od .. 0505 square miles. 
Tabla A а? ава .. 0820 „ Я 
Tabla В К . . 0103 „ » 
Ramela зза .. 0311 „ in 
Desar-Tarida M * 0547, " 
Jamra (part) a. .. 1.504 „ „ 


The programme of forest surveys had not been completed when the 
survey closed down owing to financial stringency. 

One surveyor was employed on the revision survey of the Calcutta- 
Howrah Guide Map and temporarily transferred to the Office of the 
Director, Map Publication, for 2 years from 1st February 1932. 

- 98, Miscellaneous.—The area is reputed to be malarious. In 
Mareh and April there were many cases of cholera in the villages along 
the rivers, There was one case of small-pox amongst the khalasis, 


ене the health of the party was satisfactory and there were no 
deaths. QE 


99. Recess duties.—The fair mapping was allotted to three 
sections under Messrs. В. T. Wyatt, ур., M. M. Ganapathy, B. A., and 
Abdul Ahad, В.ѕе., Messrs. U. D. Mamgain, B.se, and S. К. Guha were 
in charge of the computations. | m. 

Mr. А. Е. Quraishi, B. A., was transferred to No. I Drawing Office, 
Calcutta, in April on termination of the field season. Mr. Iltifat Husain 


us S.S.) proceeded on leave preparatory {о retirement at the ваше 
ime. ` 
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_ Three Class П and one U. 5. S. Probationer and five surveyors were 
given notice of discharge at the end of the tield season as a retrenchment 
measure. ' 

Тһе fair mapping and computations were completed during recess. 


No. 5 Party. 
Officer in charge.—Major L. Н. Jackson, 1,4. 


, 100. General.— The Party continued surveys on the scale of 1 

“inch fo а mile in the Central Provinces in sheets 64 D, F, G, H, K, and L. 
The field head-quartere were again at Nagpur in order to keep in touch 
with the Settlement Commissioner, the Officer in charge of the Party be- 
ing also Assistant Director of Surveys, Central Provinces. 

Personnel.—The field strength, apart from the Officer in charge 
was 2 Class I (under training), 3 Class II (1 under training), 4 U. S. 
Officers, 36 surveyors (12 under training), 4 traversers and 6 
computers. '* ` . . 

Two soldier surveyors in the Party reverted to their regiments at 
their own request, Two soldier surveyors, on completion of their fifth 
field season, were recommended for permanent retention in the 
Department, and a fresh batch of 6 soldier surveyors joined the Party 
from the Frontier Circle for their second period of training. 

101. Areas Surveyed.-- | 

4,691 square miles of 1-inch survey (4,245 Square miles original and 
446 square miles supplementary) in sheets 64 F and G; | 

5,696 square miles of triangulation in sheets 64 D, Н, K and L; 

881 linear miles of traversing in sheet 64 К, 

Both the triangulation and the traverse were connected with the 
Bilaspur Meridional Series and with triangulation carried out by the 
Party. . 

102. Field work was organized as follows:-— | 

Camp (1).—Mr. В. N. Hastir (U. S. S.) with 9 surveyors completed 
1,105 square miles on the 1-inch scale (1,103 square miles original and 
2 square miles supplementary) in Bilaspur, Drug, and Raipur districts 
in sheet 64 G/N.E. The area is mostly open and cultivated plains. 

Camp (2).—Mr. М. А. Khan (Class П) with 12 surveyors (including 
2 Class I Officers under training) completed 1,105 square miles of 1-inch 
original survey in Drug district and in the C. P. Feudatory States in 
sheet 64 G/N.W. About a quarter of the area consists of heavily wooded 
hills, and the remainder open and undulating plains. 

Сатр (3).—Mr. J. Е. Chibbar (U. S. S.) with 9 surveyors completed 
1,102 square miles on the l-inch scale (967 square miles original and 
135 square miles supplementary) in Balaghat, Bilaspur, Drug and Mandla 
districts and in the C. P. Feudatory States in sheet 64 F/S.W. About 
three-quarters of the area consists of heavily wooded hills, and the re- 
mainder open and undulating plains. 

Camp (4).—Mr. Hakdad Khan (U. S. S.) with 8 surveyors completed 
1,379 square miles on the 1-inch scale (1,070 equare miles original and 
; 909 square miles supplementary) in Bilaspur, Drug and Mandla districts 
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and in the C. P. Feudatory States in sheets 64 F/S.E. and G/3. Towards 
the end of the field season this camp was put in charge of Mr. J. R. 
Chibbar and its strength increased to 10 surveyors. About one-third of 
the area consists of heavily wooded hills, the remainder being open and 
undulating plains. 

Camp (6).—Mr. N. N. Chuckerbutty (Class IT) triangulated 1,675 
square miles in Chanda and Drug districts and in the С. Р. Feudatory 
States in sheets 64 D/S.W. and 64 D/12 and 16. The area consists for 
‘the most part of flat-topped heavily wooded hills, with poor 
communications. ‚ 
Camp (6).—Mr. G. Н. Khan (Class П Probationer) triangulated 
1,670 square miles in Chanda, Bhandara and Drug districts and in the C. P. 
Feudatory States in sheets 64 D/N.E. and 64 D/11 and 15. The area 
was mostly hilly and densely wooded, with poor communications. 

Camp (7)—Mr. I. Н. Naqvi (U. S. S.) triangulated 1,012 square 
miles in Raipur district in sheets 64 K/4 and 64 1/1, 2, and 6. The 
area consists chiefly of low  heavily-wooded hills, with poor 
communications. А 

Camp (8)—Traverser Amar Singh triangulated 1,055 square miles 
in Bilaspur and Raipur districts and in Sarangarh State in sheets 64 
К/10, 11, 14 and 15. The area is mostly hilly and-densely wooded, 
with poor communications. In addition to his triangulation he super- 
vised the trayersing by 3 traversers of 881 linear miles in Bilaspur and 
Raipur districts and in the С. P. Feudatory States in sheets 64 К/1, 2, 
8, 5, 6, 9 and 18. i 

Lieutenants Buchanan and Jelly, R.E., (Class I under instruction) 
ree ra 284 square miles in the C. P. Feudatory States in sheet 


` 108. Recess duties.—Fair-mapping was organised in four sec- 
tions under Messrs. C. T. Hurley and М. A. Khan (Class II) and 
Mesars. R. N. Hastir, and J. В, Chibber (О. S. S.) The Computing 
Section was placed in charge of Mr. N. N. Chuckerbutty (Class II). 


No. 12 Party. E 


А Lt.-Colonel C. M. Th A., from 1-10-81 to - 
о = ompson, І.А, та 16-3-32, 
ficer da charge. Mr. А Meyer, from 18.8862. 


, ,104. General—Original Survey was carried out on the scale of 1 
inch to а mile in sheets 79 M/1, 2, 3, 7, 8 (parts), 83 D/4, 8 (whole), 12 
(part) and 83 H/1, 2, 3, 5 (parts) in Tripura State of Bengal and in the 
Саераг, Sylhet and Lushai Hills districts of Assam. 
ін ot waa ‚сы carried out on the l-inch scale in 
eets М arts), 4 (whole), 7,8 ts) in the Ti and 
Noākhāli districts of Васы аа о 
Original Survey was carried out on the 1-inch scale in sheets 83 D/12 
(part), D/16 (whole), 83 H/N.W. and H/S.W. (less portions surveyed on 
the 1-inch scale) in the Lushai Hills district and Manipur State of Assam 
and in the Chin Hills district of Burma. 
Owing to progress in the intricate foot hills being so slow and 


the advent of the rains, it was impossible t 4 
in sheets 79 M/7 and 83 H/2. RR 
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Advance triangulation and traversing were carried out in sheets 
79 M/5, 6 and 84 E/N.W. and S. W. Some additional triangulation and 
traversing to assist planetablers had also to be done in sheets 79 М/Т, 8 
and 83 H/1, 2.. 

The position of а wireless mast at Chittagong in terms of latitude 
and -longitude was determined to the nearest 5 seconds for the Divisional 
Engineer, Wireless Division, Calcutta, on payment. 

The field head-quarters were at Comilla. 

Nature of the country.—The area under supplementary survey in 
sheets 79 M/1, 2, 8, 4, 7 and 8 consisted of highly cultivated and densely 
populated plains while the remainder under original survey consisted of 
low intricate hills, sparsely populated and covered with jungle and scrub. 

The area under original survey in 83 D/4, 8, 12 and 16 consisted of 
intricate hills covered with dense bamboo jungle. In 88 D/4, 8 the hills 
were low and there were practically no paths, except in streambeds. In 
83 D/12, 16 the hills increased in height and ran up to about 2,500 feet, 
and the few existing paths generally followed the ridges. 

The area under l-inch original survey in 83 H/N.W. and S.W. 
consisted of flat boggy country, intricate low hills, and of higher hills 
up to 2,500 feet covered with jungle, while that under 3-inch survey 
consisted of similar hills up to 6,500 feet in height. 

The intricate low afforested hill areas were in all cases the most diffi- 
cult to survey and could only be dealt with by planetable traverse. Fixings 
could sometimes be made in areas cleared for “jhum” cultivation or from 
“machans” in trees. 

Boundary Suwrvey.—A special traverse and plot on the 16-inch scale 
were prepared of a disputed portion of boundary between Tippera district 
and Tripura State, near Gaurangala and Sibpur in sheet 79 M/2. The 
boundary was relaid by Mr. G. С. Aggarwala, в.А. (U. S. S.) with the 
approval of the representatives on both sides, as far as possible in ac- 
cordance with Mr. Roe's award map of 1850. 

A copy of the final 16-inch map, with copies of the traverse computa- 
tions and co-ordinates of the pillars as relaid, was furnished to the 
Director of Land Records, Bengal and the Tripura State authorities. 

Personnel.— The field strength of the party consisted of 2 Class 1 
Officers (only one for most of the season), 4 Class II Officers, 7 Upper 
Subordinate Officers and about 56 Lower Subordinates. 

Of this strength 49 took part in the planetabling. 

105. Area surveyed.— 


1-inch Original survey... .. 1,089 square miles 
1-inch Supplementary survey .. 1,909 „ » 
j-ineh Original survey. e) 2,365 „ з 
16-inch traverse plot Gaurangala-Sibpur 3 linear „ 

boundary. г 

Triangulation.—for I- inch survey. 122 square „ 
for 3-inch survey .. 2,183 „ „ 
Traversing.— for I- inch survey .. 254 linear „ 


106. Field work was organized as follows: — 


Сатр (1).—Mr. P. C. Mitra, в.а. (Class II), with 6 surveyors includ- 
ing 2 U. S. Officers, carried out original survey on 1-inch scale of 153 
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square miles and on j-inch scale of 526 square miles in 88 D/8 (part), 
12, 16. : | | 
Camp (2)—Mr. Н. H. Creed (Class II), assisted by Mr. К. І, 
Dhawan, B.A. (Class II) and an average strength of one U. S. Officer and 
14 surveyors, carried out original survey of 276 square miles on 1-inch 
scale and of 1,889 square miles on j-inch scale in sheets 88 H/N.W. and 
S.W. 
Camps (8) Ф (4).—Camp (3) started work under Mr. S. C. Chatterjee, 
B.Sc. (U. S. S.), while Camp (4) was a pupil camp which started work 
under surveyor Dahidad Khan. : | 
Afterwards both camps were amalgamated under Mr. 5. C. Chatterjee, 
with an average of 19 surveyors including one Class І and one U. S. 
Officer, and carried out original survey of 253 square miles and supple- 
mentary survey of 1,309 square miles on the 1-inch scale. к: 
Camp (5)—Under Mr. Muhammad Siddik (U. S. 5.), with 6 
surveyors increased later to I3, carried out original survey of 407 square 
miles on the 1-inch scale. 
. . Triangulation.—Trinngulation for 1-inch survey in sheets 79 M/5, 
6, 7, 8, left incomplete by Mr. S. C. Mukherjee (U. 5, S.) last year, was 
completed by surveyor Ilahidad Khan. | | 
Triangulation for }-inch survey in sheets 84 E/N.W. and S. W. was 
carried out by Messrs. Hawley (Class II) and Hari Singh (U. S. S.) 
respectively. 
Traversing in sheets 79 M/5, 6, 7, and 8, was carried out by surveyor 
Ilahidad Khan, traverser Raja Ram Panday and computer Attar Singh. 
.The boundaries of the Upper and Lower Jiri Reserved Forests in 
88 НЛ, and 2 were traversed by Mr. К. L. Dhawan, B. A., (Class II) 
and traverser Raja Ram Panday. ; 
Forest Swrveys.—No 4-inch Forest Surveys were carried out, as the 
ordinary scales were considered sufficient for Forest requirements. 


107. Miscellaneous.—The health of the party was generally 

: good, except for some cases of malaria, dysentery and one case of cholera, 

- а disease somewhat prevalent in the Comilla district. One khalasi died 
of cholera and one of dysentery. er: 

There were many wild animals in the forest areas, notably wild 
elephant, pig, deer, tiger and panther. There was also a variety of small 
game. ; 

The weather conditions were good, except for mist and fog in the 
moming, particularly in {һе hill areas. -Visibility in the hills became 
worse in March, when the villagers commenced clearing their “jhum” 
cultivation by burning undergrowth. After the middle of April work in 
the hill areas was hampered by rain. | i 

There was a certain amount of terrorist activity in the Comilla and 
Noakhäli districts, culminating in the murder of Mr. С, G. B. Stevens, 
. C. s., the Collector of Tippera and Political Agent of Tripura State. 
This did not tend to simplify the progress of survey in these parts. 


108. Recess duties.—The mapping, consisting of 10. one-inch 


sheets and one half-inch sheet, was completed before the end of recess. 


Another half-inch sheet was completely fair drawn, except for a small 


. area remaining to be surveyed next winter. 
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The drawing was allotted to four sections supervised by Messrs. P. 
C. Mitra, B. A., Н. Н. Creed, К. L. Dhawan, B. A., (Class II) and Mr. S. C. 
Chatterjee, B.Sc., (U. S. S.), assisted by Messrs. Н. K. Kar, Hari Singh, 
N. C. Naug, G. C. Aggarwala, B. A., and О. P. Anand (U. S. S.). 

Mr. F. M. Hawley (Class II) was in charge of the Computing 


Section. 
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| IX.-SURVEY REPORTS, BURMA CIRCLE. 
DIRECTOR:—Lt.-Colonel R. Foster, І.А. up to 31st March 1932, | 


109. Summary.—The units administered by the Burma Cirele 
were Nos. 10, 11 and 21 Parties, and No. 7 Drawing Office. 


110. The field work of the parties was as follows: — 


No. 10 Party. Topography on j-inch, I- inch and 4-inch scales in 
sheets 83 К, L, О, P and 84 I, 


No. 10 Party. 
Officer in charge. Captain G. F. Heaney, В.Е. 


111. General.—This party was the only one to take the field in 
Burma this season, as both Nos. 11 and 21 Parties were under orders 
of disbandment. In accordance with the retrenchment scheme, a 
number of last year's surveyors had to be discharged and others 
transferred to other circles shortly before the beginning of the 
field season. Their places were taken by surveyors from the other two 
parties, who were considered to have greater claims for retention. 
Many of these had no previous experience of work on any but the 4-inch 
scale, and were very slow to adapt themselves to small scale work. This 
resulted in very slow progress and, in spite of omitting part of the 
original programme, field work was not closed till June. 

Topographical surveys were carried out in the Upper Chindwin 
district and in unadministered territory in the Naga Hills in sheets 83 
K, L, O, P and 84 I, and a 4-inch survey of the Indaw oilfield was 
undertaken for Messrs. Steel Bros. 

Triangulation and traversing for current and future surveys were 
carried out in the Upper Chindwin and Chin Hills districts. 

Field head-quarters opened at Mawlaik on 25th November 1981 and 
closed on 24th May 1989. Camp (3) however did not take the field 
until mid-December and closed early in June. 

112. Areas surveyed.— 


3,800 square miles of original and 313 square miles of revision 
survey on the scale of } inch to а mile; 


2,287 square miles of original survey on the scale of 1 inch to a 


mile ; | 
16 aquare miles of original survey on the scale of 4 inches to a 
mile, 


The $-inch work all lay north of latitude 25°. 

118. Field work.—The strength of the party consisted of 4 
Class 1I, 7 Upper Subordinate and 40 Lower Subordinate officers. 

Work was distributed as under:— 

Camp (1).—Mr. Н. M. Critchell (Class П), with Mr. P. A. Thomas 
(Class 11) as assistant, 1 Upper Subordinate officer and 15 surveyors and 
traversers carried out 8,000 square miles of original survey and 313 square 
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miles of revision surveys оп the }-inch scale and ran 155 miles of 
traverse for current surveys. The area surveyed lay astride the upper 
reaches of the Chindwin river. ; 

. The work revised had been based on rather scanty triangulation 
e out a few years ago on the return of a column from the Мара 

B. - E . 

. . North of. Tamanthi, the camp head-quarters, and west of the 
Chindwin, the boundary of administered territory lies about ten miles 
from the river, the inhabitants of the unadministered area being Nagis. 

Six interpreters knowing the Naga language were engaged through 
ihe Sawbwa of Singkaling Hkamti, a small Shan State аў the extreme 
north of the Upper Chindwin district to which some of the nearer Nüga 
villages pay tribute, and were allotted to surveyors working west of 
the river. The orders of the latter were to survey as far as they could 
towards the Assam border without incurring risks from the inhabitants, 
by whose attitude they were to be guided. 

The political authorities did not expect that work would be possible 
more than ten miles from the river, without the aid of large escorts, 
unobtainable at the time owing to the political situation in Burma. 
Surveyors Narayan Singh and Zahur Ali, however, made friends with 
the Naga headmen, and worked right up to the Assam border along 
the crest of the Patkai Range, surveying the whole of Burmese tribal 
ierritory lying west of the Cbindwin south of latitude 26* N, most of 
which was quite unknown country. | г 
_ Surveyor Narayan Singh camped for some time in Makware, a village 
only once previously visited in 1908, on which occasion it was burnt by 
a punitive expedition. This village, which can muster 600 spearmen, had 
since then been supposed consistently hostile; but the surveyor 
encountered no unfriendliness and even sent in the headman on one 
occasion to accompany his dak runners to camp head-quarters and ensure 
their safe conduct through the intervening country. 

The best tribute to the enterprise of these two surveyors was the 
astonishment of the Political Officers at the extent to which they had 
exceeded their instructions. 

East of the Chindwin the country consisted of the low hills covered 
with dense jungle, as described in last year’s report. 

Camp (2).—Mr. F. W. Smith (Class II), 1 Upper Subordinate officer 
and 9 surveyors carried out 962 square miles of original 1-inch survey 
and 76 miles of traversing for 1-inch survey. 

The country consisted of low jungle with open stretches of paddy 
land. 
. Camp (8).—Mr. J. MeCraken (Class II), with 1 Upper Subordinate 
and 15 Lower Subordinate officers, carried out 1,825 square miles of original 
l-ineh survey and 16 square miles of 4-inch survey of the Indaw oil lease 
for Messrs, Steel Bros. He also carried out 202 linear miles of traversing 
to supplement triangulation, for the current year's work. 

114. Triangulation. Messrs. Khan Muhammad, A. К. Sen Gupta, 
A. К. Talapatra, U. On Ва (U. 5. S.) and surveyor Ikbal Muhammad 
triangulated an area of 5,580 square miles for future surveys in sheets 
83L & P and 84E. 
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Mr. L. М. Ganguli (О. S. 5.) triangulated an area of about 800 
square miles in sheet 841 for survey during the current year. i 

115. Labour and Transport.—Surveyors’ squads consisted 
usually of 3 Hazaribagh khalasis and 2 local men. The latter were 
recruited for camp (1) from the Somra Tract, for camp (2) in the 
area of work and for camp (3) from the Chin Hills and in the area of 
work. All local labour caused a certain amount of trouble after the 
middle of April, as by that time hillmen are anxious to return to their 
homes and Shan and Burman villagers from the plains are most unwilling 
to work the whole day in the heat. 

Inspecting officers, triangulators and traversers, except those in 
camp (I), were provided with mule transport and a few spare mules 
assisted in moving surveyors in areas devoid of inhabitants. 

In camp (1) area, mule transport was impossible and coolies from 
the Somra Tract were used instead 

A dugout containing the kit of three surveyors returning to recess 
in June 1932 capsized in the Upper Chindwin river, an accident which 
entailed the loss of all the kit and the death of one khalasi. | 

For the first time in the survey of Burma; Hazaribagh khalasis 
were repatriated by land through Manipur and the Naga Hills, instead of 
by sea vid Rangoon and Calcutta. This resulted in a considerable saving 
to Government. | 

116. Recess duties.—The party was organised into three 
drawing sections and a computing section under Messrs. McCraken, Saha 
and Davenport (Class II) and Khan Muhammad (U.S. S.) respectively, 
and all mapping was duly completed by the end of recess. 


No. 11 Party. 


з Major Kenneth Mason, u. ., K. x., up to 20.3-32, - 
Officer in charge [Ib. elend R. N 303.33 and 81-832, | 

. 117. GeneraL—As a measure of economy, No. 11 Party did not 
take the field during field season 1931-32 and the personnel not trans- 
ferred elsewhere were employed on arrears of fair mapping of No. 10 

Party and in No. 7 Drawing Office. 
118. Personnel.—Three Class II, 3 Upper Subordinate and 16 
Lower Subordinate officers were transferred to No. 10 Party. One Class 
П, 1 Upper Subordinate and 14 Lower Subordinate officers proceeded on 
leave or were discharged, | 
119. From lst April 1932 the Party was kept in abeyance, the 


personnel on leave being transferred to No. 10 Party. and the remainder 
to other units, 


No. 21 (Burma Forest) Party. 
Officer in charge.—Mr. D. K. Rennick, M. B. E., up to 811.88. 


120. General.—As a measure of economy, No. 21 Party did not 
take the field during field season 1931-32. All instruments belonging to 
the Party, being the property of the Survey of India, were despaiched 
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to Calcutta, and all furniture and equipment were handed over to the 
Burma Forest Department. 

121. Personnel.—Two Class II, 2 Upper Subordinate and 14 Lower 
Subordinate officers were discharged or proceeded on leave pending 
retirement. One Class II, 1 Upper Subordinate and 24 Lower Subordinate 
officers were transferred to No. 10 Party and No. 7 Drawing Office. 


122. On 31st January 1932 the party was disbanded, the 
personnel on leave being transferred to No. 10 Party. 
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X.—MISCELLANEOUS SURVEY REPORTS. 


123. This section contains reports of miscellaneous survey opera- 
tions, not dealt with under the other heads of this book, including those 
of extra-departmental explorations in which members of the department 
have taken part. 


No, 15 Party (Triangulation and Levelling). 


No. 17 Party (Levelling). 


Mr. D. Н. Luxa, upto 26-10-81. 


ahs charge [1 I. В. R. Wilson, E. x., from 26-10-31 to 292.82. 


No. 16 Party (Triangulation and Levelling). 
Officer in charge.—Lieut. I. H. R. Wilson, в.к., from 1.8-82. 


124. On re-organization of the Geodetic Branch, No. 15 Party 
(Triangulation) and No. 17 Party (Levelling) were combined with effect 
from Ist March 1932 under the designation of No. 15 Party (Triangu- 
lation and Levelling). 

125. Secondary levelling—In the Punjab, Punjab States and 
Delhi secondary levelling was carried qui for the Bhakra Dam Irrigation 
Project (498 miles); in the Bombay Presidency, for the Lloyd Barrage 
Irrigation Project (4 miles); and in Bihar and Orissa, for the Bihar and 
Orissa Flood Area Irrigation Project (273 miles). 


126. Tertiary levelling.—O wing to large discrepancies having 
come to light between the Survey and P. W. D. levelling in Bahawalpur 
State, this party undertook to revise 76 sheets, some in full and some 
in part, amounting. to 4,560 linear miles (partal 608 miles and single 
lines 3,957 miles). This work had originally been executed for the 
Sutlej Valley Project in field seasons 1924—26. 
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A-GRAPHICAL METHOD OF MAPPING FROM 
_ LATERAL OBLIQUE AIR PHOTOGRAPHS. 
by Captain D. R. Crone, В.Е. 


The prineiples of the topographical mapping of hilly country from 
vertical air photographs, by the graphical methods perfected at the War 
Office, and also of the topographical mapping of flat country from oblique 
air photographs, by the methods extensively employed in Canada, are 
generally widely known. This article is an attempt to describe briefly 
а graphical method of mapping hilly country from oblique air photo- 
graphs which has been used with considerable success on the North West 
Frontier of India. : | | 

The need for such a method arose from the fact that there are con- 
siderable areas on the North West Frontier over which aircraft are 
forbidden to fly, in order.to avoid the violation of the frontier, which is 
mainly undemarcated. It was desirable to complete the topographical 
mapping of this area on the one-inch to a mile scale at the sume time as 
adjacent areas were being mapped by the more usual vertical photo- 
graphic methods. | ; 

The method evolved borrows its system of rectification from the first 
prineiples employed in the evolution of the Canadian oblique method 
for flat country (laid down by Dr. Deville as early as 1889) and its 
system of extending control from the photographs themselves from the 
radial line method for vertical photographs of Major Bagley, U. S. Army, 
(later. improved by Captain Hotine,R.E.). = ~~ 

Photography.—A strip of lateral oblique photographs is taken from 
an aircraft flying as straight and level and at as constant a height as 
possible. The camera (the R. A. F. Service F.8 7 inch by 7 inch auto- 
matie film camera with 10-inch lens) is set in the oblique position in its 
mounting at right angles to the fore and aft line of the aircraft (or as 
near as possible whilst getting an unobstructed view), with its axis 
depressed so that the visible horizon is about 3° from the top of the 
picture; as the 10-inch lens covers 36°, this means that the camera will 
have to be depressed 15° below the visible horizon. 

The strip is commenced over ground accessible to ground surveyors 
for fixing ground control, and exposures are made to secure that each 
photograph overlaps the previous one by one half along the 13 
edge. The strip is continued until the whole area is photographed an 
another area accessible to ground surveyors is reached. m 

. The height at which the aircraft is flown is chosen to secure a go 
visible horizon at a sufficient distance. This will generally demand a 
preliminary air reconnaissance. The line of flight of the aircraft is 
selected so that the nearer border of the area to be mapped will be 
included in the foreground when the aircraft is tilted to its maximum 
acci tilt (about 3°). к 

ое аа of “а photographs are made, care being takon that 
they are not distorted whilst being dried. : 
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Ground Control, —Before plotting can be commenced it is necessary 
to know— 

(i) the approximate height and distance of the ground which 
appears ав the visible horizon. This is only required very 
roughly, and can be obtained usually from existing recon- 
naissance surveys or from intelligence reports, with sufficient 
accuracy ; { | 

(ii) the position and height of three and preferably four points 
appearing in the end overlaps of the strip. These points 
must be fixed by a ground party. uu 

One point is required in the foreground and two іп the 
background as far away as possible, whilst stil distinguishable 
without doubt on the photograph. i: 

Plotting.—The various stages of plotting are— 

(i) drawing the visible and true horizon lines and the principal 
line on the photograph, 

(ii) the horizontal rectification of the necessary control points and 
main topographical points to form в radial line plot, ' | 

(iii) the resection of the plumb points (the map position of the 
point vertically below the aircraft at the moment of exposure) 
of the photographs with the radial line plot by the tracing 
paper method, | 

(iv) the intersection and sketching of detail, | 

(ш) the vertical rectification of the photograph and determination 
of heights, ; 

(vi) the contouring of the шар. 

Horizon and Principal Lines.—See Plate II showing an oblique 
air photograph of the Safed Koh Range, taken by No. 60 (Bomber) 
Squadron, Royal Air Force. | EM 

The principal point (the centre) P of each photograph is pricked in 
its position as determined from the camera calibration. 

The visible horizon line is ruled on each photograph, and a perpendi- 
cular is drawn from the principal point P to the visible horizon and 
continued beyond it. The length of this perpendicular is measured. 
This perpendicular is the principalline. From the height of the aircraft, 
and the height and distance of the visible horizon, the depression of the 
visible horizon is calculated, allowing for atmospheric refraction. From 
this and the distance of the visible horizon from the principal point the 
distance of the true horizon along the principal line is. calculated. 

This is plotted on the photograph and through it a line is drawn 
parallel to the chord of the visible horizon; this line is a sufficient 
approximation to the true horizon and is referred to hereafter as the true 
horizon. і | 

Horizontal Rectification. The principle of extending control by 
means of the photographs only is as follows :— | 

The end pair of photographs heve the positions of their plumb points 
fixed by resection from the three points fixed on the ground. Three 
points (called minor control points) are selected in the area common to the 
first three photographs in positions similar to the ground control points 
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(опе foreground and two background). The positions of these three points 
are obtained by intersection from the radial line plots of the first two 
photographs and serve as fixed points for the resection ‘of the plumb point 
of the third photograph. Three more points are intersected from photo- 
graphs Nos. 2 and З for resecting No. 4, and во on through the strip. 

The object of the horizontal rectification is to make the radial line 
plot which gives the directions of the selected points radially from the 
plumb point of the photograph. These directions represent those which 
would have been obtained if it had been possible to set up and level а 
plane table at the place where the photograph was exposed and draw a 
series of rays to the actual points in nature with a sight rule, so that 
once this radial line plot is obtained the resection und intersection of 
detail is identical with ordinary planetable survey. 

The method of rectification is to reproduce the conditions existing 
at the time of exposure in diagrammetic form. The points it is required 
to rectify, that is the ground. points, minor control points and points 
required for sketching detail, are marked on the photograph and 
perpendiculars from them to the principal line аге drawn. · 

On a piece of tracing paper (Fig. 1 in Plate III) L P is drawn equal 
in length to the principal distance of the camera (obtained for the 
particular camera and lens by calibration), and AA is drawn at right 
angles to LP through P. 

The photograph is placed under the tracing paper with the principal 
line under AA and P below P, and the position of the true horizon H and 
the feet of all the perpendiculars Q,Q, etc. are traced through. The 
*map" radial direction of any point O in the photograph is then found 
as follows, vide Fig. 1:— С. 

LH is joined. Ж | 

LV is drawn at right angles to LH and PV parallel to LH; 

Then VP is the map projection of the principal line. 

_ QN is drawn at right angles to VP and extended to M so that NM is 
equal to OQ on the photograph.  - 

VM is joined, and is the radial direction of the point ©. 

The radial directions of all points being rectified are obtained similarly. 

This piece of tracing paper is the radial ine plot. 

Resection of Plumb Points. The ground control points are plotted 
on drawing paper on the scale of mapping. The radial line plot of the 
first photograph is placed on the map sheet and moved until the radial 
lines to the ground points pass through their plotted positions. The 
point V and the line VP are pricked through on to the map sheet. With the 
radial line plot of the first photograph in position, that of the second 
photograph is correctly set on the ground points and V, and line V,P, 
prieked through. . . 

The intersection of the radial lines to the minor control points for 
photograph No. 3 are pricked through, the plots removed, and the pricked 
points marked in pencil. This procedure is continued through the strip. 

The last photograph will have two positions for its plumb point, one 
derived through the strip and the other directly from the ground control 
points appearing on it. The difference of position is distributed through 
the strip like the closing error in a planetable traverse. 
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Intersection and Sketching of Detail. The radial line plots are now 
fixed in position on the map sheet. Intersection of points of detail and 
sketching of the remainder is ordinary planetabling procedure. | 

Spur lines are normally considered as detail to facilitate contouring. 

Vertical Rectification. The point Q on the photograph has the same 
height as the object О, and its-distance on the map from the air station is 
the distance from V along the principal line to the foot of the perpendicular 
from O on the map. К . 

The tangent depression from the air station is obtained on the radial 
line plot as follows (vide Fig. 2 of Plate III) 

LE is laid off ten inches along LH. 

FE is drawn at right angles to LE. hà 

LQ (vide Fig. 1) is produced to cut FE in D. | 

DE is measured in inches and divided by ten. to give the tangent 
depression. LET n NEM ы са 

The calculation of the height of the air. station from known ground - 
points and of points of detail from the height of the air station then 
follows the normal procedure adopted in- planetabling with the Indian 
pattern clinometer. | . ые 

Contowring. The sketching of the contours between fixed heights 
is normal planetabling procedure. : 

Generali. The actual sketching’ of detail and contours cán only 
be carried out successfully with the aid of a stereoscope to appreciate 
the relief of the ground. The aid given by this instrument overcomes 
to а large extent tbe disadvantage of working offa distant base with 
narrow intersections. - IHE ME EE NE 

The accuracy of fixing of minor control is not high on account of 
the narrow angle availabie for intersection and resection (about 30° 
with the 10-inch Iona), and in mountainous country dead ground is bound 
to occur. эы 

The method does however providea means of obtaining the topography 
of country not otherwise accessible, and its close analogy to ground ‘survey 
enables normally intelligent ground surveyors to undertake the work 
with а minimum of special instruction. Outturns on the first areas 
allotted to Indian surveyors without any previous training are probably 
higher than they could have achieved on the ground, and the cost is 
3 less. . 

"late I shows the final map from oblique photographs o | 
covered by the photograph in Plate II, F 


PLATE I. 


MAP FROM LATERAL OBLIQUE AIR 
PHOTOGRAPHS OF AREA IN PHOTO 07345 
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